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Foreword 


bi  recoit  years.  West  Europeans  have  <xKe  again  begun  discussing  the  idea  of  an 
independent  European  military  force,  an  idea  that  for  the  most  part  has  been 
dormant  since  the  failure  of  the  Europetti  Defense  Community  in  1954.  While 
West  Europeans  generally  agree  on  die  need  to  develop  the  capability  to  act  in  a 
more  timdy,  militarily  effective,  aitd  comdinated  maimer,  they  disagree  on  the 
appropriate  role  and  so(^  of  any  new  European  arrangement,  as  wdl  as  on  its 
relationship  to  the  United  States  and  NATO. 

Widiin  Europe,  tfiere  are  two  broad  schools  of  thought  on  diis  question.  The 
first,  chantykmed  by  die  United  Kingdom  and  die  Nedieiiands,  sees  a 
stiengdiened  European  pillar  widiin  NATO  and  greater  coordination  of 
European  efiorts  for  nan>NATO  contingencies,  most  likdy  dirou^  die  Western 
European  Union  (WEU).  Advocates  of  this  approach  see  the  Eunqiean  effort  as 
conqilementary  to  NATO  and  oriented  toward  coalitional  activities  rather  than 
independent  European  action.  The  second  viewpr^^  most  forcefully  supported 
by  I¥ance,  focuses  on  devdoping  a  truly  indqiendent  European  capability  as  a 
component  of  European  political  integration  dirou^  die  European  Community 
(EC).  This  second  approadi  stresses  die  need  for  Western  Europe  to  have  the 
ciqiability  to  act  on  its  own,  without  necessarily  relying  on  U5.  military  support 

While  die  US.  government  has  broadly  supported  strengthening  West  European 
military  capabilities  dirough  greater  coordination  of  European  efibrts  for  both 
NATO  and  non-NATO  contingencies,  US.  officials  have  stressed  that  any 
independent  European  force  should  not  undermine  the  role  of  NATO  in 
European  security.  In  particular.  General  )dm  Galvin,  the  former  Supreme 
Allied  Commander  in  Europe,  expressed  coicem  that  European  efforts  not 
divert  resources  horn  NATO-identified  needs  and  requirements. 

The  outcome  of  the  European  debate  on  an  independent  European  foce  will 
have  a  significant  impact  on  gfobal  and  regional  military  strategies.  Astnmger, 
more  integrated  European  military  capability  can  provide  a  complement  for 
meeting  future  NATO  requirements.  It  could  also  provide  the  United  States  with 
a  nuHe  effective  partner  for  non-NATO  contingencies,  such  as  future  crises  in  the 
Gulf,  and  ofier  an  option  for  military  response  in  circumstances  whae  die 
United  States  chooses  not  to  engage  direcdy.  At  the  same  time,  an  enhanced  and 
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imne  independent  Europein  capability  could  alter  g^k)bal  and  regional  power 
leiationahips. 

Many  oi  the  issues  involved  in  defining  the  potential  role  and  scope  of  an 
independent  European  force  invohre  political  questions  ccnceming  both  intra- 
EuR^>ean  pditkal  airangemenb  and  the  future  transatlantic  rdation^p.  In  this 
lepwtr  we  nnalce  no  efibrt  to  assess  die  political  or  strategic  arguments  for  or 
against  an  independent  European  force.  Instead,  the  document  focuses  on  the 
costs  of  acquiring  and  operating  force  projection  and  satdiite  surveillanoe 
systems.  Paying  these  oosb  would  require  either  finding  new  resources  c» 
shifting  anvay  from  other  plaiuied  activities  within  the  projected  European 
defense  budgeb. 


Preface 


Based  on  its  woric  for  the  United  States  Departmott  of  Defense  and  Ihe  U3. 
militaiy  services,  RAND  has  devd(^)ed  oonsidefable  expertise  in  analyzing  ttie 
costs  sModated  %vith  devdofHng  and  operating  the  types  (rf  key  ayslem  tftat 
MTOuld  be  necessary  in  creating  an  independent  European  military  force.  Ihis 
report,  whidi  leverages  off  that  e)^>ertise,  is  intended  to  hdp  inform  foe  ddMte 
over  the  choices  open  to  Western  Europe  1^  focusing  on  foe  costs  associated  wifo 
acquiring  and  operating  two  key  components  of  independent  military 
operations:  force  prelection  and  surveillaiKefC^I)  systems — two  areas  vrttere 
West  Europeans  currently  possess  rather  limited  capabilities. 

IMs  wortc  was  suppewted  by  RAND's  Resource  Maiugement  department,  which 
used  funds  for  exploratory  research  from  Project  AIR  FORCE,  foe  Arroyo  Center, 
and  foe  National  Defense  Research  Institute  (NDRI),  RAND's  foree  federal^ 
funded  research  and  devdopment  centers  for  national  security  studies.  The 
force  centers  are  sponsored,  respectivdy/  by  foe  US.  Air  Force,  foe  US.  Army, 
and  foe  Office  of  foe  Secretary  (rf  Ddense  and  foe  )dnt  Staff . 
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Summary 


Background  and  Objectives 

NATO's  announcement  that  it  would  form  a  rapid  reaction  corps  (RRC)  has 
reignited  in  several  European  Community  (EC)  nations  the  desire  for  a  similar 
capability  that  would  allow  employment  out-of-area  under  pure  West  European 
control  Qven  current  Eurqiean  capabilities  and  vduit%vould  be  needed  to 
dq>lay  and  support  sudi  an  independent  force,  the  Eurq)eans  would  have  to 
augment  their  force  projectkm  capabilities,  enhance  their  intriligence  capabilities 
(especially  space-based),  and  create  new  command  and  control  mechanisms. 

This  study  examines  foe  costs  that  foe  Eun^>eans  would  incur  to  generate  foese 
incremental  capabilities  and  the  feasibility  of  these  costs.  The  most  important 
issue  here  is  how  "independent"  such  a  force  should  be,  md  the  study  examines 
varying  levds  of  capabilities  and  generates  "backof  theenvdope"  cost  analyses, 
providing  a  gross  estimate  of  foe  trade-offo  available  between  capability  and  cost 

Force  Projection  for  the  European  Independent  Force 

Determining  Fonx  Projection  Requirements 

In  cortsiderii:^  foeir  force  prelection  needs,  Europeans  must  confront  the  reality 
that  they  cannot  know  foe  "rig^t  amount"  of  force  projection  capability,  because 
force  prtqectkm  requirements  are  driven  by  sudi  uncertainties  as  »ze  and 
compodtkm  (rf  foe  necessary  deploying  force,  speed  of  response  required, 
duration  of  combat,  reception  facilities,  and  distances.  These  uiKertainties,  along 
with  sudi  others  as  ship  aral  aircraft  reliability,  the  percentage  of  plaimed 
pa3doad  foat  is  actually  attained,  and  constraints  on  sortie  rates  due  to 
maintenance,  drive  home  foe  need  to  develop  a  robust  projectiem  capability— one 
that  works  well  in  a  large  variety  of  situations.  The  need  for  affordability 
requires  looking  at  a  balaiKe  of  airlift  and  sealift  and  at  trade-offr  among 
available  airiift  resources,  sealift  purchases,  tankers,  aixl  capabilities  available 
throu^  mobilizing  a  European  Civil  Reserve  Air  Fleet  (CRAF). 

To  understand  deployment  needs,  we  first  determined  the  characteristics  of  an 
mdependent  Eure>ean  force,  using  descriptions  of  foe  RRC  as  a  basis  for 
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defining  a  corps  with  two  Light  Ihfsntry  Diviskxis,  one  Air  Assault  Division,  (Xie 
Ug^t  Armored  Dhrision,  and  one  Heavy  Armored  Division.  Theseunits 
comprise  50,000  combat  soldiers,  with  an  equivalent  amount  for  combat  support 
(CS)  and  combat  service  support  (CSS).  The  force  was  rounded  out  b>  fij^Uer 
squadrons  and  20  Patriot  Fire  Ifoits  for  air  defense. 

Light,  mediuna,  and  heavy  force  packages  were  then  determined  and  tied  into  a 
series  of  four  scenarios  (and  three  variations  on  those  scenarios)  keyed  to  a  series 
of  threats  and  defined  in  terms  of  distance  required  for  feme  projection, 
mfirastructure  constraints,  and  the  nature  of  air- and  seaports  available  at  the 
destination. 

Using  cargo  characteristics  for  each  unit  in  the  corps,  we  derived  the  cargo  iteeds 
for  each  force  package.  Broken  down  airlift  and  sealift  force  pnqectkm 

components,  ttte  numbers  we  arrived  at  for  the  four  scenarios  are  shown  in  TaUe 
S.l. 

Fifudly,  we  presumed  that  all  forces  d^loyed  must  arrive  within  30  days. 

Matching  Force  Projection  Assets  with  Force  Projection 
RequirenuMts 

Given  die  cargo  needs  (i.e.,  the  force  pn^eetkm  requirement),  we  matched  force 
projection  assets — airlift,  sealift,  and  tankers— to  those  needs.  Table  S2 
summarizes  die  results  of  die  force  requirements  analysis,  grouping  the  scenarios 
into  three  investment  groups  (driven  by  the  number  of  outsize  airiift  aircraft 
needed). 

The  airiift  assets  shown  in  Table  S.2cimsist  of  existing  European  military  and 
civilian  transport  aircraft  and  options  for  improvir^  capabilities.  Existii^  assets 
for  the  anal3rsis  include  153  (out  of  200)  C-130s  and  25  B-747  equivalents;  optkms 

Table  S.1 

Cargo  Naads  for  Setnario  (Totai/Oatsize) 

(M  tons  X 1000) 


Medium 

Heavy  (wCS/CSS) 

Heavy  (w/oCS/CSS) 

Total 

52/4 

104/28 

252/84 

139/44 

Airlift 

52/4 

104/28 

110/29 

68/17 

Saalift 

0 

0 

142/55 

71/27 

Scenario 

1 

4 

2 

3 
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TabkS^ 

Fbfc*  PfD|«clioii  RMfuind  Rmouicm  by  Invaataant  Laval  and  Scanaiio 


Small  Investment 

Med.  Investment 

Large  Investment 

1,2A,3A 

2B,3B,4A 

4B,4C 

Asaets/Scenarioa 

(easier) 

(harder) 

(arduous) 

C-130 

153 

153“ 

153« 

Qvilian  B-747  equivalent 

25 

25^ 

25‘» 

EC-17 

32 

63 

116 

Current  military  tankers 

30 

30 

30 

A-300  F/T  (active) 

16 

30 

30 

Civilian  A-300  F/T  (CRAF) 

5 

15 

30 

FSS 

9 

9 

9 

Conunetdal  leased  ships 

29 

29 

29 

‘Not  «nabla  in  kngHt  acanaiicM. 

^’Not  taaUa  whm  abport  mnp  space  is  conatraimd. 


include  the  purchase  of  £017^  and  A-300  freighters.  As  Table  S2  shows,  the 
utility  of  die  baseline  capacity  (the  C>130s  and  B-747s)  declines  and  the 
requirement  for  flexible  military  aircraft  iiKreases  as  the  scenarios  move  from 
easier  to  arduous,  ^ledfically,  the  C-130s  are  meffident  at  longer  ranges,  aiKl  the 
B>747s  are  not  usable  because  of  airport  ground  coirstiaints;  the  result  is  a 
dramatic  increase  in  needed  EC-17s. 

In  terms  of  sealift  assets,  we  considered  government-owned  and  -operated  ships 
(in  this  case,  die  fast  sealift  ships  [FSS]  oiqrloyed  by  die  United  States)  and 
cOTimercial  ^ps  for  diaito'.  Table  S2  reveals  the  results  of  the  sealift  analysis, 
showing  diat  given  the  cargo  needs  in  Table  S.1  and  the  desire  to  deploy  within 
30  diqrs,  a  fleet  of  9  FSS  is  needed  for  die  unit  equipment  of  a  Heavy  Armored 
Division.  At  worst,  die  fleet  can  deliver  the  division  in  26  days,  with  an  average 
of22days.  If  the  CS/CSSmaterid  is  shipped  by  29  commercial  leased  ships,  it 
will  start  arriving  by  day  30.  Thus,  while  commercial  flipping  is  not  sufficiendy 
responsive  for  deploying  unit  equipment,  it  is  suitable  for  transporting  support 
materiel,  especially  since  no  costs  are  incurred  before  deployment 

For  tanker  assets,  we  considered  modified  A-300  frei^ter-tankers  (using  them  as 
both  tankers  and  airlifters  and  thus  furtho'  increasing  robustness),  modified 
civilian  A-300S,  and  die  current  European  base  fleet  of  30  tankers.  Wecreated 
best-  and  worst-case  scenarios  for  each  of  the  ditee  investment  levds  shown  in 
Table  S.2,  udiere  die  worst  case  required  air  refueling  of  all  cargo  aircraft  during 
force  deployment  and  had  a  greater  distarKe  between  basing  and  qieradons  for 


^EC-17  is  a  Europaan  C-17  surrogate. 
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filter  airaraft  In  the  small- and  medium-investment  cases,  the  best  refueling 
subcase  requires  30  tankers,  and  in  die  large  investment  case,  die  best  refuding 
subcase  requires  50  tankers;  in  the  small-,  medium-,  and  large-investment  cases, 
the  worst  refueling  subcase  required  50, 80,  and  100  tankers,  respecdvdy.  As 
Table  S2  shows,  enough  tankers  are  kept  in  the  active  force  (46, 60,  and  60)  to 
cover  the  best  refueling  subcases,  with  the  CRAF  as  a  backup  to  cover  over  90 
percent  of  the  worst  refuding  subcases  (51/50, 75/80,  and  90/100). 

Force  Projection  Cost  Analysis  Results 

Table  S3  repeats  the  informatkxi  in  Table  S3,  adding  plus  signs  (-•■)  to  represent 
resources  needed  to  augment  die  force  pn^ection  capability  (unmarked  assets  are 
cunendy  available)  and  a  cost  piece  corresponding  to  the  diree  investment  levds. 

As  die  table  shows,  totd  cost  (both  investment  and  <q)eratii^  to  cover  the 
incremental  assets  ranges  from  $18  billion  to  $49  billion.  Whilediemost 
expensive  investment  provides  a  very  rdnist  capaUlity,  it  is  not  anyidiere  near 
as  robust  as  the  U3.  capability.  On  the  other  hand,  die  least  expensive  system 
gives  an  effective  capability  for  lig^  deployments  or  for  deployments  where 
good  inftastructure  exists.  Ihis  system  lades  robustness,  however— that  is,  it 
lades  the  ability  to  handle  many  potential  scenarios.  When  costs  are  brdeen 


Table  S3 

Force  Projection  Reqairements  and  Cools  hf  Investment  Level 


Aseets/Soenarios 

&nall  faivestmant 
1,2A,3A 
(easier) 

Mod.  bivestment 
2B,3B,4A 
Ouuder) 

Large  Investment 
«,4C 
(arduous) 

C-130 

153 

153" 

153* 

Civilian  B-747  equivalent 

25 

25** 

25^ 

+EC-17 

32 

63 

116 

Current  military  tankers 

30 

30 

30 

-cA-dOOF/T  (active) 

16 

30 

30 

Ovilian  A-300  F/T  (CRAF) 

5 

15 

30 

•^FSS 

9 

9 

9 

Commercial  leased  ships 

29 

29 

29 

Initial  investment  (total/per 

9/13 

16/33 

23/4.6 

yearfor53rears) 

Operating  costs  (total/per 

9/036 

16/064 

26/1.04 

year  for  25  years) 

Total  25-year  life  cycle  cost 

$18  billion 

$32  billion 

$«tnllion 

*Not  tiMble  in  longeet  scenaiioe. 

^Not  uiable  where  aiiport  nmp  ipace  ia  contnimd. 
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down  by  costs  per  system,  the  EC’17  deariy  dominates  in  cost;  from  60  percent  of 
total  costs  in  the  first  grouping  of  scenarios  ($11  billion  out  of  $18  billion)  to  80 
percent  in  the  third  grouping  ($39  billion  out  of  $49  billion). 

A  Satellite  System  for  an  Independent  European  Force 

We  focused  on  satdlite  ^tems  rattier  ttian  on  the  intdllgence  needs  of  an 
independent  Eun^iean  force  for  three  reasons:  (1)  satdlites  have  definite 
advantages  over  ottm  ways  of  gattiering  military  intdligence  data,  (2)  satdlites 
can  serve  ottier  natkmal  purposes  (e.g.,  treaty  verification),  and  (3)  there  has  been 
substantial  talk  about  a  European  intdllgence  satellite  system.  Because  a  satdlite 
system  has  various  nonmilitary  purposes,  we  did  not  atten^t  to  fiiul  ttie  least- 
cost  melhod  of  obtaining  ttie  intelligence  that  a  new  military  force  mi^t  need. 

In  particular,  we  have  not  considered  ail  ttie  nonsatellite  ways  of  gattiering 
additioiud  intdllgence  for  an  independent  European  force.  Instead,  we  have 
assembled  the  costs  of  obtaining  various  intdllgence  and  oommunkatkms 
capabilities  via  satdlites  and  added  the  OMts  of  theater  tactical  control  systems. 

Determining  Capabilities 

Before  estimating  the  costs  of  a  European  satdlite  system  for  communications 
and  intdllgence,  we  determined  vriiat  capabilities  the  system  will  provide.  As 
was  ttie  case  in  esttmating  force  prelection  requirements,  a  range  of  capabilities 
mig^t  be  purchased.  At  the  low  end  of  the  rar^  are  the  European  military 
systems  now  operational  or  in  an  advanced  stage  of  development  Atthehi^ 
end  is  a  ^tem  ttiat  contains  all  the  capabilities  ttiathave  been  considered 
feasible  in  ttie  reasonably  near  future.  An  almost  infinite  variety  of  capability 
levels  are  possible  in  between  ttiese  two  extremes.  Rattier  than  try  to  enumerate 
a  large  number  of  capability  leveb,  we  chose  three  leveb  that  illustrate  points  on 
the  spectrum  and  that  togettier  provide  a  notion  of  the  possible  cost/capability 
trade-offe.  We  also  provided  ttie  undertying  data  so  ttie  cost  of  different 
configurations  could  be  estimated  or  the  senritivity  of  ttie  findings  to  particular 
cost  parameters  could  be  checked. 

The  satellite  systems  in  the  three  scenarios  are  defined  as  fdlows.  The  limited- 
capability  case  included  only  cixitinuing  capabilities  that  European  governments 
have  already  deployed  or  that  are  In  advanced  development  witti  a  plan  for 
deployment. 

The  medium-capability  case  included  a  unified,  large-scale  satdlite 
communication  system  dedicated  to  European  military  communicatiems  and 
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several  of  the  capabilities  mentioned  in  a  •tetonent  by  Ftendi  Deferae  Minister 
Pierre  Joxe:  imaging  tai  the  optical,  inhwedL  and  radar  ranges,  and  a  system  to 
eavesdrop  on  electronic  signals.  We  also  added  two  dedicated  military  data 
rtiay  satellites  so  tied  information  horn  the  other  satdlites  could  be  rdayed  to  a 
ground  station  in  Europe. 

The  high-d^Mbility  case  provided  more  robustness  by  incieasing  the  number  of 
radar  imaging  satdlites  from  one  to  two  and  by  adding  several  capabilities, 
including  a  set  of  three  polar  meteoroiogical  satellites  dedicated  to  support  the 
independent  European  force,  a  ^tem  to  eavesdrop  on  conununkations  from 
geosynduonous  orbit  a  system  to  detect  ballistic  missile  laundres,  and  a 
duplicate  of  tire  United  States'  Global  Fodtioning  System  (GFS). 

In  addition  to  satdlite  intdligence  aird  communication  sydems,  an  independent 
European  force  will  need  tactical  contrd  systenns  that  can  move  witir  the  force. 
We  iiKluded  both  an  airborne  command  and  control  system  and  a  battlefield 
intelligence  ^tem  in  our  medium-  and  high-capability  cases,  but  ndther  in 
limited-capabUity  case. 

SateUite  System  Cost  Analysis  Results 

Most  of  the  satellite  capabilities  that  are  required  for  our  scenarios  are  found  in 
systems  for  rdiidr  an  ardiitecture  has  been  proposed,  and  cost  estimates  can  be 
found  in  tile  literature  or  devdoped  by  tfialogy.  Inonecase,wedevdopeda 
cost  estimate  from  a  satellite  witii  a  different  purpose  but  with  a  similar  size  and 
levd  of  sophistication.  In  two  other  cases,  we  used  US.  system  costs. 

We  considered  a  25-year  period,  idiich  consists  Of  a  5-year  period  during  idiich 
new  systems  are  developed  and  deployed  fctilowed  by  a  20-year  period  in  which 
roug^  similar  ciqMbilities  are  operated.  Ihis  is  the  same  time  frame  used  in 
conducting  tile  force  piojection  analysis.  Costs  incurred  during  tiiedevdopment 
period  induded  all  ground  facilities,  software  devdopment;  and  research  and 
devdopment  (R&D). 

Table  S4  shows  tile  estimates  for  tile  total  life  cyde  cost  of  each  of  tiie  three 
systems,  induding  devdopment,  acquisition,  and  operation  for  a  20-year  period. 
The  limited  case,  which  indurtes  only  current  or  nearly  operatimial  European 
military  systems,  has  a  total  25-year  syston  cost  of  just  under  $9  billion.  The 
medium  case  would  roug^y  triple  this  cost  to  $26.9  billion,  and  die  hig^ 
aqiability  case  would  increase  tiie  cost  to  $463  billion,  or  five  times  the  resources 
of  tile  limited  case.  The  remaining  lines  of  tiie  table  allocate  tiie  life  cycle  costs 
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TaMcS4 

Balfawalad  Corti  of  Srtrim*  Syrt—  (fbUlkii) 


LbnHad 

Medium 

High 

Total  cost 

SJt 

26.9 

463 

Avengo  annual  coat 
Davdopment  period  (5  yn.) 

07 

13 

2.4 

Operating  period  (20  yrs.) 

03 

03 

17 

NOTE:  IlMtotddiiMiiiotaddbacauMofKMndiiiginaimialoiMli. 


between  a  5-year  devdopnnent  period  and  a  subsequent  20-yeur  operational 
period. 

We  bdievetfwiirrated-capability  case  is  }ust  that— limited.  It  provides  neitiher 
the  integrated  capability  required  for  the  unified  Eur(q>ean  military  force  found 
in  Ae  medium  case  nor  die  robustness  of  die  higb-capability  case. 


Conclusions 

Table  S5  combines  die  cost  estimates  from  the  force  projection  and  satellite 
systems  analyses.  It  reveals  diat  force  projection  dominates  the  low<apabUity 
case,  but  at  greater  capability  levels,  the  two  components  contribute  roughly 
equally  to  die  costs  for  an  independent  European  force. 

While  diese  costs  could  feasibly  be  accomnodated  by  the  combined  annual  $160 
billian  (1969)  defense  budgets  of  the  NATO  European  nations,  die  issue  is  how 
mudi  of  dieir  defense  budgets  the  European  nations  wiU  be  willing  to  devote  to 
readi  diderent  levds  of  ind^iendenoe  or  robustness.  Hie  modest  tystems  of  the 
low  case  provide  some  independent  capdnlity,  but  for  maity  contingencies,  die 
Eimqiean  force  would  require  the  aid  of  robust  U.S.  tystems  to  minimize  risk. 
Ihe  hi^  case  will  provide  more  robustness,  but  even  this  will  not  matdi  US. 
capabilities  in  force  projection.  In  an  eta  of  dedinii^  budgets,  die  costs  of  higli 


TabkS3 

Combined  Cost  Estfanale  for  Independoit  Earspean  Fmw  (fbillion) 


Low 

Medium 

High 

Foroe  prajoction 

18 

32 

49 

Satdlitc  system 

9 

27 

46 

Total  costs  (25-yoar  life  cycle) 

27 

59 

95 

c^Mbilily  cm  be  atMOcbed,  but  aic  these  OMti  worth  the  displaconent  of  odier 
natianel  uid  regional  needs? 

Beyond  the  cost  oonrtdeialions  are  the  inevitable  conmand  md  control  proUems 
of  btying  to  set  up  and  operate  an  independent  European  Ibroe.  Who  will  control 
all  the  force  projection  and  bilelligenoe  analysis  capability?  All  dtese  additional 
cost  «id  omunand  proUeans  have  to  be  addiessed  when  developing  an 
independent  European  force. 
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AAST  Air  Assault  Diviskm 

ACCS  AliiNxm  Command  and  Gxitrol  System 

CSdC  Command  and  control 

CAP  Combat  Air  Patrol 

CBO  Congressional  Budget  Office 

CRAP  Qvil  Reserve  Air  Fleet 

CS  Combat  support 

CSS  Combat  service  support 

IA4SP  Defense  Meteorological  SateDite  System 

DSP  Defense  Siq^KHt  Program 

EC  European  Conununity 

EDRS  European  Data  Rriay  System 

ERS  Eun^ManRennote  Sensing  SatdUte 

ESA  European  Space  Agency 

ET  En  route  time 

FSS  FastSeaBftSh^ 

FT  Flyingtime 

F/T  FTeig^hler/tanker 

GEO  Geosynchronous  (Mbit 

GPS  Qobal  Positioning  System 

lEF  bulependent  European  Force 

nOV  Instantaneous  fidd  of  view 

IR  Infrared 

J-STARS  Joint  SurveillaiMe  and  Target  Atlad(  Radar  ^tem 

LANDSAT  Larrd-based  Satellite 
LID  Light  Infantry  Division 

LT  Loading  time 

MAC  Military  Airlift  OHrunatKl 

MEE^  Military  European  Data  Rday^tem 

MIMCTEA  Military  Transportation  Management  Command 
Ttansp(Mlatkm  Engineering  Agency 
NATO  N(Mth  Atlantic  Treaty  Organization 

Nrai  National  Defense  Research  bistitute 

OfeS  Operation  and  support 

ODS  Operatkm  Desert  Shidd 

ODSS  Operatkm  Desert  Shield /Storm 


PAA  FriinuyAiitlwcixed  Aifcnft 

P^M  Polar  OibitEaithObccnrationMiMkxi 

RAF  Royal  Air  Foite 

RAD  ReMaichandDevelopinent 

R^4  Rough  onkr  of  ma^iitude 

Ro/Ro  Roll-on/RollH)ff 

RRC  Rapid  Reaction  Garpa 

SACEUR  Supreme  Allied  Commander  in  Europe 

SAR  Synthetic  Aperture  Radar 

SOB  Ship  Chatactecietice  Improvement  Board 

^OD  Seaport  of  dcbarkatian 

USAF  United  States  Air  Force 

WEU  Western  European  IMon 
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1.  Introduction 


Background 

The  anootmcement  in  May  1991  that  NATO  would  undergo  a  sweeping 
raorganizatkxv— a  reorganization  that  includes  the  creation  a  rapid  reaction 
corps  (RRQ  designed  few  use  anywhere  in  Europe  has  sparked  critidsm  within 
Europe.  Speaking  at  a  meetii^trf  the  Western  European  Union  (WEU),  French 
Foreign  Minister  Roland  Dumas  argued  that  NATO's  decision  to  form  the  RRC 
'liad  created  the  force  without  debiting  the  role  it  Kvould  play'*  and  that  it  would 
thus  "ooet  the  alliance  a  t^tNe  lot  of  mon^,  a  lot  of  time,  [and]  a  lot  of 
problems.'*^ 

What  is  behind  this  criticism  on  the  part  of  several  Eun^Man  Cbmmuni^  (EQ 
nations,  spearheaded  by  France,  is  foat  tfiey  would  like  a  similar  capability  under 
West  European  control  for  possible  outof-areaen^loyment  Suchan 
independent  European  force  has  been  envisaged  as  being  *coiiq>letely 
independent  of  NATO  and  equipped  with  its  own  faitdligeiKse^diering 
focilities,  including  satdlites  and  its  own  airlift  More  specifically,  Rrendi 
Defense  Minister  Pierre  Joxehas  argued  that  *the  European  military,  after 
woridr^  togettier  during  the  Gulf  crisis,  should  continue  to  cooperate  by 
building  joint  capability  for  military  or  humanitarian  airlifts.''^  Joxefocusedhis 
atterdion  on  "satdlite  intdl^;ence-gathering-«n  increasingly  key  fector  of 
military  superiority^— as  a  fidd  for  awperation  between  sophisticated  European 
tedmologies.*^ 

As  Eur(^>eans  discuss  organizing,  planning,  equipping,  and  fundir^an 
independent  Eun^pean  force  to  serxl  to  out-of-area  conflicts,  it  is  important  to 
understand  foe  capabilities  needed  to  deploy  sudt  a  force  and  to  support  it  once 
deployed.  Given  foe  equipment  foat  currently  exists,  foe  Europeans  would  need 
to  augment  their  ftxce  projection  capabilities,  erfoarKS  their  intelligence 


I'TmiM:  hanecAtlids  NATO's  ItapMFoK«,PudMi  for  WEU  Role,'’ Rautata  Newt  Strvk^ 
)taw^l991,p.26. 

2«NAT0:  ANMSiart‘'7V£aM»i(iU,liml,1991,p.46i 

^'1¥hic0:  HmccSoldien  on  for 'Pure' Euro-Difencc;'R«ilcn  Newt  Servka,  June  4, 1991, 
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ciqMri>ttities  (especially  q>aoe-lNMed),  and  cfcate  new  C(munand<«nd<ontrcrf 
mechanisms  to  supplement  those  of  NATO. 

Study  Objectives  and  General  Approach 

This  study's  focus  is  to  consider  die  feasibility  of  generating  ttwse  huaemental 
csfMbilities  fmr  an  independent  Eur(^)ean  force  in  terms  of  their  cost 

The  key  oonsidenitian  herer  of  course*  is  how  "iikiependent*' sudr  a  force  riiould 
be  mr  needs  to  be.  How  such  a  force  %vould  be  used  seems  uncertain.  Dealing 
with  ttds  uncertainty  and  redudrtg  the  risk  it  entails  require  that  the  force  be 
^robust*  (ije.,  that  it  works  wefl  in  a  large  variety  oi  rituations);  the  amount  of 
robustness*  in  tunv  affects  the  needed  capabilities  and  the  cost  To  use  foe 
exatrtyle  of  eitfoartcing  itdelligence  cs|Ndrilities*  Joxe  has  argued  that  the 'Tretufo 
govenunent  should  attach  as  much  innportartoe  to  building  spy  satrilites  in  foe 
1990b  as  it  did  to  securing  France's  iruiependent  ruidear  capability  in  foe  19608.”^ 
Devektying  such  robust  capabilities*  however,  promises  to  exact  a  heavy 
financial  toll*  since  foe  maintenance  of  France's  nuclear  fiMce  now  amounts  to 
almost  30  percent  of  its  1991  defense  budget^ 

Our  intent  here,  then*  is  to  exmnine  foe  issue  cost  feasibility  by  considering 
*levds  of  robustness"  for  the  needed  capdrilHies.  Intenruofintdl^enoe 
capabilities*  for  example*  die  robustness  argued  for  in  Joxe's  prodamation  fimns 
the  basis  for  a  hi^vcost  case.  Ihatcasecanthenbeevahiatedintecmsoflow- 
cost  and  middle-cost  cases*  which  are  baaed  on  lower  levds  of  c^fMfoilities  arrd* 
fous*  lower  levels  of  robustness.  A  similar  evaluation  is  used  for  determining 
force  projection  capabilities  and  costs,  wifo  low-*  medium-*  and  high-cost  cases 
created  to  matdi  scerurios  envisianed  fmr  foe  use  of  sudr  a  force. 

Our  approach  to  structuring  projected  forces  arul  devdo|foig  costs  rdies  heavily 
on  the  data  and  procedures  that  foe  IMted  Stales  would  use  in  approadting  fois 
challenge.  This  approach  provides  foe  ability  to  devekty  a  condslent  set  of  forces 
and  costs.  It  is  quite  likely  that  European  fence  plarmers  would  have  some 
different  views  gained  from  their  erq>erienoes  in  the  FalklarulsaiKlAfirica.  We 
have  induded  some  of  those  experiences  wifoin  the  text 


^‘TmK  Spy SaldtttMEiMniM for ftinc«,'’^pMrNnH^ May lS-19, 1991* p.l. 

^laan-Ltic  Vainicr,'1Vanca'sD«fonMRaHMMiNnt  Mc»a  Bang  for  tha  Franc;,'' itmaffoRa 
jtpianal  brcrnaMoMil,  )um  1991*  p.  59. 
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Scope 

The  anily^  hoc  is  not  imended  to  |»ovide  a  definitive  answer  about  ttie  costs 
of  developii^  the  o^Mbilities  for  an  independent  force.  Rather,  the  focus  is  on 
detemdnfog  the  feasibility  of  such  a  force  by  performing  some  ‘Tiack  of  the 
envefope*  cost  analyses  that  provide  a  gross  estiinate  of  the  ma^iitude  of  the 
range  of  costs. 

Reoog^fdzing  that  these  estimates  win  contain  errors,  ive  adopted  the  conservative 
approach  of  resolving  key  assumptions  by  ^ving  foe  benefit  of  tiw  doubt  to  ttie 
fodependent  force.  Fbr  example,  we  used  a  combat  force  that  is  somewhat 
lighter  in  weight  easier  to  deploy—foan  the  NATO  RRC 

bi  additiort,  this  aiuitysis  does  itot  consider  the  political  problems  entailed  in 
implementing  sudi  a  force.  While  ttioae  arguing  fm*  Ate  oeation  of  the 
independent  European  force  do  not  necessarily  see  it  as  being  directly  in  conflict 
with  NATO's  RRC  and  while  PtaiKe  views  foe  WEU  as  foe  lo^cal  dnoice  to 
oversee  such  a  force,  there  is  no  consensus  here.  As  one  artide  notes; 

The  main  contenders  Ito  overMe  foe  force]  art  foe  Europssn  Gxnmunity, 
foe  NATO  fiitogrotip  and  foe  Wsslem  European  Union.  Noneiawhoity 
HtisfKtoiy.  The  EC  contains  nauttallrdand,  the  Eurogm^aMdudas 
Franca^  foe  WEUlaavas  out  soma  NATO  manfocfs.  Thabafongisonfoa 
WEU,asthaiaastonsuitabla.  Tha  Euroforoa;  once  O^craatsd,  will 
fnobabty  induda  many  of  tha  units  aasignad  to  the  nawly  ersatad  rapid* 
reaction  ooepa— minus  tha  Amarkans  but  wWi  a  French  foroa  (and  mayba 
a  French  commander)  added  on.^ 

Nor  does  foe  aitatysb  deal  wifo  foe  politically  foomy  problenns  surrounding 
ownership  of  the  data  interpretation  capabilities  for  the  satdlites.  Will  there  be  a 
single  center  for  reception  and  processing,  or  will  each  country  have  its  own 
center  for  reception  artd  processing?  Althou^  intdligettce  interpretation  is 
tiaditiorudiy  a  national  prerogative,  we  have  assumed  in  our  cost  estimates  a 
sin^  center,  condstent  wifo  our  policy  (rf  reserving  key  assuntytions  by  giving 
the  benefit  of  tfte  doubt  to  the  indepetKknt  European  force.  If  a  single  center  is 
not  chosen,  tiie  costs  presented  here  could  be  underestimated. 

Oiganization  of  This  Document 

fo  Section  2,  we  examine  die  force  projection  capabilities  needed  for  some  given 
scenarios  and  then  ecamine  low*,  medium-,  and  high-cost  cases.  Section  3  deals 
wifo  foe  needs  for  sateUite  intelligence  and  command  and  control,  again 


^‘NATO  ANtwStHt'TfoEi»wmte,)uMl,1991,p.46L 
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generating  three  cues  lor  the  006tanal3r^.  The  final  section  connects  the  cost 
utimates  fitnn  the  two  previous  sections  and  then  oficrs  some  geneial 
conclusions. 
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2.  Force  Projection  for  European 
Independent  Force 


In  tfris  section,  we  fiist  examine  the  uncertainties  ttuit  drive  projection  needs  and 
then  discuss  how  we  determined  scenarios  and  foroe  packages  for  the  force 
pnqection  analysis.  Next;  we  present  our  analyses  of  airlift;  sealift,  and  air- 
refuding  tanker  assets  to  meet  foe  projected  needs  for  foe  devised  scenarios. 
Rnally,  we  present  the  results  of  foe  cost  aiudysis  for  the  force  projection  needs 
of  foe  independent  European  force. 


Uncertainties  Driving  Force  Projection  Needs 

In  oxisideriitg  foeir  force  projection  iteeds,  European  planners  must  confront  foe 
reality  that  they  cannot  know  what  the  *ri^t  amount*  of  force  projection 
augmentatkm  is,  because  deployment  ronsideratfons  are  plagued  by 
uncertainties.  The  key  issues  causing  these  uncertainties  are  discutoed  bdow. 

Size  and  Composition  of  Deploying  Force 

One  of  foe  key  determinants  of  foe  amount  and  type  of  transportation  is  foe  rise 
and  compositkm  of  foe  units  to  be  deployed.  For  exantyle,  large  armored  forces 
require  consideiably  more  transportation  than  do  light  infantry  units.  And  foe 
bulky  equipment  of  armored  and  missile  forces  can  require  costly  specialized 
aircraft  In  addition,  supplies  and  supporting  logistics  units  can  double  transport 
requirements. 

The  choice  of  wfoidi  units  to  send  in  devdoping  contingencies  also  depervls  on 
many  unpredictable  factors — the  foreat,  the  geography,  local  force  capabilities, 
military  objectives,  etc.  Because  threats  can  be  large  or  small,  local  forces 
powerful  or  noirexistent,  (fojectives  finite  or  grand,  fire  force  must  ccmtain  a 
variety  of  capabilities— even  foough  a  partkular  contingerrcy  is  not  likely  to 
demand  all  of  firem.  For  example,  some  contingencies  may  require  only  li^t 
force— a  single  paratroop  division.  But  large  contingencies,  sudr  as  fire  Gulf 
War,  will  demand  substantial  deployment  capabilities  for  multiple  divisions, 
iiKludiirg  some  heavy  forces. 
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Speed  of  Response 

^wed  ci  re8poiise->tfte  immediacy  of  the  need — will  also  determine  deployment 
c^Nibilities.  But  this,  too,  ultimatdy  depends  on  unpredictable  details  of  future 
contir^endes.  Responding  in  days  will  require  more  airlift  than  would  be  the 
case  if  tfuee  or  four  weeks  can  be  tolerated.  Ihough  Europeans  are  talkii^  about 
a3(May  goal  for  deploying  Ae  force  in  a  condngerKy,  some  contingencies  may 
wdl  require  faster  response,  others  a  slower  pace.  Oearly,  an  independent 
European  force  will  require  some  fast-response  airiift,  but  the  question  of  how 
mudi  airlift  is  a  iiuyor  determinant  of  total  costs.  Sonne  contingencies  may  allow 
deployments  over  a  month  or  two,  allowing  sealift  to  carry  nnost  of  the  burden. 

Duration  of  Combat 

Ihe  uncertain  duration  of  future  contingerKies  also  affects  required  deployment 
capabilities.  If  plarvners  can  confidently  judge  foat  a  contingeruy  will  last  just  a 
few  days,  they  rreed  ordy  deploy  cortfoat  forces,  since  such  forces  can  usually 
sustain  ttremsdves  for  a  short  time.  Butif  foe  contingency  is  extended  and  a 
lasting  European  preserKe  is  needed,  support  forces  arul  resupply  capabilities 
would  have  to  be  deployed  along  with  foe  combat  forces.  In  some  cases,  the 
whole  panoply  of  military  logistics  capabilities — transportation,  maintenance, 
medical,  supply,  etc.— may  have  to  be  deployed.  Sudi  dqrloyment  requirements 
depend  on  foe  preserKe  or  absence  of  local  logistics  support  in  foe  contingerKy 
area. 


Reception  Facilities 

As  foe  last  point  drives  home,  foe  speed  and  efficietKy  of  deployments  depetul 
on  foe  availability  aiHl  quality  of  facilities  in  the  contingeiKy  area.  The 
deployments  to  Saudi  Arabia  during  foe  Gulf  War  had  foe  advantage  of  large 
and  modon  seapmis  arvl  airports.  But  in  other  contingerKies,  such  facilities  may 
be  for  less  developed.  In  foose  cases,  the  process  of  deployment  may  well  be 
constrained  by  foe  qualiy  of  recepticm  focilities.  Moreover,  the  airports  and 
seaports  in  an  area  may  be  somewhat  distant  from  the  force's  ultimate 
destirtatian.  Not  only  does  this  dday  foe  speed  with  which  foe  force  can  close  on 
its  objective,  it  also  afiects  foe  required  mix  of  combat  arxl  supporting  forces. 
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Distance 


Hotmt  deploying  forces  have  to  go  will,  of  course,  also  affect  force 

projection  requirements.  Ohvioualy,  deployments  to  trouble  spots  in  the  Arabian 
Gulf  will  require  far  more  transportation  than  would  seitdtog  the  same  force 
across  the  Mediterranean  or  into  Eastern  Europe.  Some  contingencies  may  occur 
just  a  few  hundred  kUometers  from  the  continent.  But  given  the  diverse  intoests 
of  NATO  nations  and  the  great  uiuxrtainty  about  future  contirtgeiKies, 
deployments  of  several  thousarni  kilometers  are  also  plausible. 

The  Bottom  Line — The  Heed  for  Robustness 

All  these  uncertainties— to  addition  to  otfiers,  such  as  ship  and  airaaft  rdiability, 
udiedier  payloads  will  be  as  hig^  as  planning  factors  assume,  %toether  airliflers 
will  adtievehi^  sortie  rates  or  be  constrained  by  mainteiwuicerequirennents — 
argue  diat  toe  best  approadr  is  to  strive  for  a  robust  deployment  capability,  one 
toat  performs  wdl  regardless  of  scerumo  details  and  is  affordable. 

Theissueofaffordabililyorcostdrives  toe  issue  of  robustness.  Arobust 
capabili^  should  certainly  include  both  toips  and  aircraft  Ships  are  clearly 
dunper  toan  aircraft  but  they  cannot  provide  toe  proiiq>t  response  demanded  in 
some  conditions,  to^  require  even  mme  tone  if  port  facilities  are  poor,  and  they 
may  require  substantial  local  transportatkxi  to  move  their  cargo  forward  for 
inland  operations.  Airlift  allows  for  fast  leactkm.  Aircraft  can  ddiver  inland  (by 
air  drop  if  necessary),  can  (if  they  are  like  toe  C-17)  carry  most  types  of  cargo, 
and  can  (qieiate  in  small,  pooriydevdopedairfidds.  But  the  costs  of  an  all-airlift 
deployment  capability  are  extremely  hig^.  Thus,  striving  to  find  robust  mixes  of 
dq>loyment  systems  at  an  affordable  price  requires  looking  at  a  balance  of  airlift 
and  sealift  and  making  trade-offo  among  available  airlift  resources,  sealift 
purchases,  tankers,  and  European  Civil  Reserve  Air  Fleet  (CRAF). 


Detemuning  Scenarios  and  Force  Packages 

A  deployable  todependent  European  force  can  have  many  missions.  Displaymg 
European  intnest,  power,  and  support  could  be  one.  Protecting  European 
nationals  or  rescuing  hostages  is  a  second.  Restoring  order  when  European 
interests  are  threatened  is  a  toird.  Sending  ctnnbat  power  to  support  toe  United 
Natkms,  as  in  toe  crisis  and  war  in  toe  Gulf,  is  clearly  a  fourto. 
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To  undenland  ttte  deployment  needs  for  any  ot  these  mfosions,  we  first 
determined  tte  characteristics  of  an  indepetuknt  European  Force;  fiien,  we 
padcaged  ttiat  force  into  light,  medium,  and  heavy  units  and  connected  tfwm  to 
four  separate  scenarios,  udiich  form  the  basis  for  the  force  inojection  analysis  in 
the  subsequent  sections. 


Qumuterutics  of  the  Independent  European  Force 

To  determine  these  characteristics,  we  started  with  descriptions  of  NATO's  RRC 
foat  were  reported  in  ttw  European  press  from  May  througti  July  of  1991, 
inoeesed  the  mobility  of  foose  forces,  and  then  matdied  that  to  data  on  similar 
U.S.forces.  This  led  us  to  define  a  corps  with  two  Light  Infantry  Divisions,  one 
Air  Assault  Division,  one  Light  Armored  Division,  and  oite  Heavy  Armored 
Dhdsion.  These  divisions  comprise  SQ^XX)  soldiers  as  the  combatants,  %vith  die 
need  for  roughty  50/XX)  more  troops  in  corps  combat  support  (CS,  e.g.,  corps 
artillery,  corps  aviation,  ccmibat  engineers,  etc.)  and  combat  service  support  (CSS, 
e.g.,  corps  and  ttieater  supply,  transportatkm,  maintenance,  etc.).  To  round  out 
file  force,  we  assigned  squadrons  (rf  figjiter /attack  aircraft  and  20  Patriot  Hre 
Units  for  protectfon  against  air  tfireats  foat  indude  primarily  tactical  ballistic 
missiles. 


Comprising  Force  Packages 

To  determine  force  packages,  we  again  rdied  on  descriptions  of  die  NATO  RRC 
presented  in  a  series  of  articles  in  the  European  press  between  Mity  20  and  July  1, 
1991.^  These  descriptions  were  intapreted  in  light  of  dte  need  for  rapidly 
mobile  forces  and  then  translated  into  analogous  U5.  forces.  Doing  this  enabled 
us  to  determine  deployment  personnd,  tonnage;  and  shipping  area 
(haracteiistics.^ 


The  analogous  forces  are  described  in  Table  2.1,  along  widi  the  filter  aircraft 
and  misrile  defense  assets  we  judged  would  be  required.  (The  force  tonnage  and 
personnel  are  shown  later  in  Table  23.) 


^SM,for«MBipie,'NA‘m  ANcwStart,‘’71vEeDHDMie,]funtl,1991,p.46. 

Ttafflc  Mafiagnicfit  Ccinniand  Tnnportalion  Engineering  Agency  OkflMCTEA) 
OA  8s.tf-2S,  MUtary  llraffic  MenegenMnt  Coounend  Otritymmf  ftemier  Guiiic;  Septeoiber 
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Tabten 

Tabk  of  Fmm  PMicagM 


Light 

Madium 

Heavy 

Air  AsMult  IXvisian 

Air  Assault  Division  (or  2 
Light  Infantry  Divisians) 

Air  Aaaatdt  Division  (or  2 

Light  Infantry  Divisiottt) 

(or  add  1  Light  Infantry 
Dhrisian) 

CSSACSpadcsg* 

1  Light  Armorad  Division 

1  Light  Armorad  Division 

3  Rghtsr  Squadrons 

CS-t- CSS  packages 

6  R^tar  Squadrons 

1  Haavy  Armored  Division 
CS-t- CSS  packages 

6  Rghtar  Squadrotu 

20  Patriot  Rra  Ihuts 

Devising  Scenarios 

In  devisii^  scenarios,  we  lint  detecinined  the  potential  distances  for  the 
contii^endes  (shown  on  the  azimuthal  equalnllstance  projection  map  in  Figure 
2.1).  Assuming  feat  air  deployments  are  centered  in  Frankfurt  (a  logical  choice 
given  the  central  locatkai  ol  Germai^  and  the  extensive  air  base  complex  at  the 
Rhein-Main  Air  Base),  we  created  some  bands  to  correspond  to  potential  mission 
areas. 

At  the  shortest  distances  (3,000  kilometos),  i»imary  European  contingencies  can 
be  handled,  but  coveting  mudt  of  the  Middle  East  and  parts  of  Southwest  Asia 
requires  4,500  kilomelers  of  force  projection;  ttte  remainder  of  Southwest  Asia 
and  most  of  Africa  require  6,000  kilometers. 

Given  the  distaiKes,  we  tiien  created  fmir  scenarios  to  provide  the  bans  for 
determining  force  projection  needs.  The  scenarios  are  keyed  to  a  series  of  threats 
and  defined  in  terms  of  the  distaiKe  required  for  force  projection,  the 
infirastructure  constraints  (condition  of  the  airports  and  seaports),  and  the  nature 
of  the  transport  challenge  (rangiiigfKMn  easy  to  arduous).  Three  variatirms  on 
file  scenarios  were  created  that  varied  foe  distance  and,  thus,  the  transport 
chaUenge.  The  selected  scenarios  are  among  foe  most  arduous  in  each  class — 
defining  foe  upper  bounds  (rf  the  required  resources — but  also  cover  a  wide 
range  of  transport  challenges.  Table  2.2  summarizes  file  four  scetuuios  and  foe 
variations. 


(Seate  - 1  etn  ■  1100  km) 


FigBR  2.1— Azimallial  Eqwd  DManc*  Projodioii, 
Cnlnvd  on  Fiaakfait 
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TaM*X2 

ScMuriM  far  FMm  In  30  Dqr> 


Somurio 

Ihfwt 

bihaalfuctuta 

ConsUainti 

Dislancs 

Transport 

ChaDmga 

1 

Li^t  but  Mtly  nsislanoa 

Empk^  light  faroe  (w/ 

CS  ■t’ CSS  incMBMnt) 

Poor  airports; 
noaa^xMts 

6000  km 

aadar 

2A 

Sacurs  bsM  ft  portii^inst 
aariy  anmy  ta*  of  fofot 

Enq>layhaavyiiaioa  (w/ 

CS  +  CSS  inemnant) 

Good  airports; 
goodaaaports 

4500  km 

aadar 

2B 

Sama 

Sams 

6000  km 

hardar 

3A 

Potantialhaavy  anamy  fona 
in  30+ days 

Show  of  haavy  foroa  (no 

CS  +  CSSincraniant) 

Poor  airports; 
okaaaports 

4500  km 

aadar 

3B 

Sama 

Senw 

6000  km 

hardar 

4A 

Madium  anamy  fona  on 
dwmova 

Employ  madhun  foroa  (w/ 

CS  +  CSS  maamant) 

Poor  airports; 
good  saaporti 

3000  km 

hardar 

4B 

Sama 

Sama 

4500  km 

arduous 

4C 

Sama 

Sama 

6000  km 

arduous 

Mating  Scenarios  to  tfce  Force  Packages 

Table  23  provides  ttie  cargo  characteristics  for  each  unit  type  wittiin  tihe 
independent  European  force  described  in  Trirfe  2.1  and  ennployed  in  Table  23. 
Using  the  numbers  in  Table  23  and  the  li^it,  medhnir,  and  heavy  force  packages 
summarized  in  Table  2.1,  we  can  determine  the  total  cargo  needs  each  force 

padcage.  TaUe  24  illustrates  foe  process  for  the  medium  force  package.  Ihece 
are  two  medium  forces— one  with  foe  Air  Assault  Division  (AAST)  and  one 
using  two  Lig^t  Infontry  Divisions  (UD).  Using  foe  data  from  Table  23,  we 
devdqp  foe  cargoes  of  each  force  and  foen  average  them  to  get  a  medium  knee 
cargo  retpiirement  (104  metric  tons,  of  rfddeh  28  metric  tons  are  outsize).  Similar 
cooptations  were  done  for  foe  lig^t  and  heavy  force  cargo  requirements, 
(^pendix  A  shows  the  tables  for  all  foe  force  packages.) 
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TakkXS 

Tsblt  Pmbms  dttncInlBiis 
(MI«mx1008) 


Ombat 

Iteraoiinal  BuDcIt 
(x  1000)  Ovacaiaa  OutaiM 

Total  Unit 

CS/CSS 

Light  hlmtiy  DhrWon 

11 

107 

.4 

12j6 

126 

Light  Atiiwrad  DivWon 

7 

97 

117 

22.1 

271 

AirAsHuhDivtalan 

16 

197 

1.4 

237 

237 

Haavy  Afoiofud  Dtvtekm 

17 

417 

277 

71.1 

71.1 

Rghlar  Squadron 

17 

.4 

27 

PMriot  Brigade  (18  Rra  UnHi) 

42 

17 

57 

NOIE:  WjunawgaWtcoa 
bute  it  ovaniaa  and  ouMaa  rat 

wl  aia  rnniwtail  In  a  Inraiagi  niaiiiai  aial  aililaii  In  Ilia 
>  gat  loUl  unit  tenugx 

TaUa24 

Caiga  Naada  far  Madhaai  Faaea  Fadcaga 
(MlanaxlOOOl 

Unto 

Cargo 

Amount 

Oulaiaa 

Uidls 

Cargo 

Amount 

Oubtoa 

1  Air  AatMuhDivtaian 

23j0 

1.4 

2UIiif. 

Dhriaiona 

257 

.8 

4C5/CSS 

23j0 

1.4 

4C5/CSS 

257 

7 

1  Light  Armorad  Dhriakin 

22.1 

117 

1  Light 

Annorod 

Dhriaian 

22.1 

117 

•i>C5/CSS 

22.1 

117 

•fCS/CSS 

22.1 

117 

6  Rghtar  Squadrona 

12j0 

2.4 

OriglMr 

Squadrons 

12.0 

2.4 

1012 

297 

1066 

277 

Avg:  inadiuinfDicapkg. 

104 

28 

If  we  tfien  many  the  1^^  medhinv  and  heavy  force  packages  with  tfie  scOMiios, 
we  get  die  cargo  requirements  per  scenario  bndcen  up  airlift  and  sealift  (as 

sho«vn  in  TaUe  2^3  We  decided  to  sealift  die  IfaavyDivisian  because  of  its 


UnUtd  snta  diUrarad  about  10(1000 nMtok  tom  pariBonlh  by  iMift  during  Opmaon 
DwiftSWrid/Slomi  (ODS^  Evon  with  i>»  robuit  iyUi,  ourylnglhB  huivy  dM^on  by  wix  wn 
rated  out  Saa  Thoy  Dritrar,'*  Airfara  Majariar,  Auguit  19V1,  p.  a 
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T^rs 

Cam*  NMdt  ftr  ScMiari*  (TataUOiilriat) 
(MiMixIOOfI 


Light 

Medium 

Heavy 

(w/CS-t-CSS) 

Heavy 

(w/oCS-^CSS) 

Total 

52/4 

104/28 

252/84 

139/44 

Airiift 

52/4 

104/28 

110/29 

68/17 

Sealift 

0 

0 

142/55 

71/27 

Scenario 

1 

4 

2 

3 

gfeat  nvc^t  because  of  its  need  for  laige  quantities  of  outsize  cafgo  opabOity, 
and  because  of  observations  based  on  U5.  experience.  We  selected  air  for  the 
lig^  and  medium  force  because  of  ttte  need  for  quick  reaction  and  because  diip 
deliveries  take  two  to  four  wedcs.  The  numbers  in  TaUe  23  are  the  numbers 
used  to  determine  die  airlift  and  sealift  assets  required. 

Finally,  we  presumed  that  all  forces  are  required  within  30  days.  Forthe 
medium  and  heavy  forces,  that  means  the  combat  divisians  can  be  dq>loyed  as 
shown  in  Table  16. 


Tablaie 

Unit  Afthral  FMItma 


Air  Assault  Division  (or  2  Light  bifmtiy  Divisions)* 

3  Fighter  Squadrons 

Rghtar  Squadrons  CSS 

3  Rghter  Squadrons 

Fidttsr  Squadrons  CSS 

Light  Annorad  Division* 

CS  and  CSS  increment  for  above  divisions 

Heavy  Armored  DhrisioiiF 

Heavy  Armored  Division  CS  and  CSS 


Arrive  day? 

Arrive  days 
Arrive  day9 
Arrive  day  10 
Arrive  day  11 
Arrives  day  17 
Arrives  days  24  6  30 
Arrives  day  22 
Arrives  day  30 


*Tlisss  tsrgsl  dslivsry  dates  beoomt  the  driving  lequireoisntsfcr  the  force  prolscllon 
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Matching  Airlift  Assets  to  Force  Profection 
Requirements 

Airi^Optkmg 

In  iralyzing  aiiUlt  optkm,  we  considend  existing  European  nyUtey  md 
dviHen  transport sircnrft end  options  for  improvfa^ cepebilities.  bilennscrf 
cunentcqMdty,  we  assumed  that  *bMdine”aifiiftcqMcity  would  indude  153 
(out  of 200)01301  and  25  B-747  equivalents.  Weeliininaledthel300160 
Trenaalb  because  their  range/psyioad  liinitations  make  them  in  inefficient  cargo 
aiiciaftloropetationsinexce8sof3AX)ldk)mstea.  The  few  converted  dvil 
aiioaft  in  militaiy  service  were  exduded  because  their  condition  b  unknown 
and  because  tftere  are  loo  few  to  have  more  than  a  marginal  impact  Iheiuimber 
of  0130s  was  reduced  to  reflect  competing  missions,  training,  and  aircraft 
overiwul  requiremerus. 

fe  terms  of  options  for  inqmiving  capaMlity,  «ve  examfoed  the  EC-17  (a  European 
C-17  surrogate)  and  the  A-300  Airbus.  The  EC-17  %viU  (l)caRya53Hnetric-ton 
pa3dood  approximatdy  4,500  kilometers  without  lefudmg;  (2)  refud  in-fligbt  to 
extend  tts  range;  (3)  land  and  take  off  on  runways  of  1  kilometer;  (4)  be  fester  and 
more  autonomous  in  loading  and  unloading  cargo;  (5)  consume  a  smaller  area 
rang)  q|Mce  vdiile  on  the  ground;  and  (6)  be  drle  to  carry  most  outobe  militaty 
equipment  induding  a  rrwinbatdetardi.  These  characteristics  are  expensive,  but 
tttey  provide  military  planners  with  flexibility.^ 

Alterruktivdy,  ttie  A-300  freighfer  fe  a  civil  design  ttiat  operates  as  cost  effidendy 
asposriUe.  Thus,it  (1)  requires  a  ground-based  inhastructure  for  loadir^  and 
unloading;  (2)  requires  1.5-  to  2.2-kilometer  runways  for  landing  arul  taking  oft 
(3)  caruiot  refuel  in-flight  but  has  a  longer  design  range  foan  feat  of  the  EC-17; 
and  (4)  caruiot  carry  die  foil  range  outsize  ntilitary  equipment  Thus,these 
two  aircraft  complement  one  anodwr. 


^Hw  «7«ttann  of  Ihi  NiUMriandi  Army  dvtag  1991  Gulf  Ww  UliaIntaB  Uw  mad  for  dw 

BmnSbiUtf  prwrktod  by  otrtUw  OBy  aifUft  cipibaity.  NATOliHdquiftniadwdttMNaeMeriindi 
AmjrtornovvlwoDiiiimPMriotmlMUtoTaifetjrwflhintBhoan.  Thi^hadnoaiiWsecHfgo 
cipd>aity«iidaoU5.iirciift«ii4dt»dtwmdiroBHi»«liplcyBiilofUAfcreM.  t^Mnumy 
Europwn oyibaHy, thdr only twcoant wm to Imm RuMiin Anlowov  An- 12* «ircrift 
a^tmr  ntM«y,  inlmiMioi^  Btticm,  23, 

Dutlii|  OpmUon  GmSrjr  In  support  of  Um  1991  War,  ttw  BrilMi  providad  moat  of  didr 

oumaMtanrUMirtfibOOlHMfMnfiara.  HiauiaiorawcapUonwaaeiaBaadferMCSaotUaafot 
ouMsa  cargo  pvovkiad  by  tha  U.&  MilMarjr  AMM  Conanand. 

an— ■  ■  ■MmMpy  wnw  Maam —jM— Mr  paimnea— sesg  ■naeire  «ase«s«m  neaesee 

capabaity,  naan  migaatlin  C-5  or  C-17  purchuia.  Sm.§atmaamil»,lmie’$D^meWkUu,fmm22, 
im,  p.  1093,  and  ASMbuHM;  S^taonlior  21, 1992,  pi  27. 


15 


Sevcfalottwroplkm  were  oonsidered  and  set  aside.  The  C-5  was  judged  to  be 
too  costly,  since  further  production  %voukl  require  reopening  the  production  Ifaie. 
The  A<340  was  also  judged  to  be  too  expensive,  since  Hs  maxiinuin  pa^oad  at 
moderate  distances  is  not  s%nificanlly  greeter  than  that  of  the  A-dOO  but  its 
advertised  (Mrice  is  more  than  $24  million  h^her.  The  C-13ni%vas  considered 
redundant  and  limited  in  rsnge,  attd  the  Euroflag  aircraft  %vas  viewed  as  too 
expensive  given  leseardi  and  devdopment  (RAD)  costs .  ^ 


Effect  of  Scenario  Variables  on  Airifft  RetiuinmenU 

The  important  varidries  far  determintog  airlift  reipiiremerts  are  distaiKe,  force 
requirements,  aitd  capabilities  of  the  airlift  route  itetnvoric.^ 

Distance.  As  distance  btereeses,  with  constaidtomage  requirements,  the 
number  of  aircraft  requited  to  deliver  cargo  within  a  fixed  period  iiKieases. 
Dbtance  affects  cyde  times— the  amount  of  tinre  required  to  load,  take  off,  fly, 
land,  unload,  refuel,  return,  and  perform  maintenance.^ 

For  die  independent  European  force,  flie  impact  erf  distance  on  fleet  requiremertfs 
is  not  linear;  instead,  die  number  of  new  aircraft  required  tends  to  acceletate  as 
distance  increases,  because  most  of  the  existing  European  fleet  are  short-range 
C-130  aircraft.  These  aircraft  are  replaced  in  longer-iange,  4,500-kilometer  or 
greater  scenarios.* 

Force  Requirearents.  Fewee  requirements  also  have  a  nonlinear  effect  on  airiift 
fleet  requirennents.  Generally,  given  a  constant  distance,  die  more  cargo  dud  is 
required,  the  more  aircraft  drat  will  be  required.  However,  the  specific 
oorrqrosition  of  die  forces  can  dramatically  afiect  the  airiift  fleet  composition.  For 
exairqrle,  an  Airborne  Brigade  may  havea  fairly  small  percentage  of  outsize 


*llwC5  option  dKxddbtwcoiMidwtd  if  ai«C-iyM»lodMiioi»<fiieirfctwrtii»d 
porfDnaicooctfflwcoontoiooptnlholiiwiwboBiobyotiinrnHoBS.  11wA-340 option  rimdd  be 
noanld«ed  if  one  of  the  prindpel  goals  of  Eufope's  poUcymaken  i>  to  dcpiojr  tisni&ant  military 
foeceetoiegtowin  wcmsofS^SOOkikmietewwiaioutaieeidofenfouletnBnitpointfc  And  the 
Buraflag  atacraft  should  be  toooMktated  if  RAO  ooets  an  bome  by  taidustiial  devdopment  funds 
latiiar  than  military  budgets. 

*Tliiaapfiroaimateanalyaiahasaiiiylifledwhatiaacomple«aatefvartaiblein>eBteiatioHahi^ 
The  methodology  we  em|doy  is  summattoed  in  Appendix  B,  as  are  hiither  notes  on  our  aimpltfied 
approadi. 

^IntiSaanalyais^eadi  of  these  activities  is  considsfed  an  independent  event  (e.g,  loading  is  not 
occuiiiiigudiaemaintananceie  being  conducted).  Abo,  this  analysis  vatisamstotsnsnee 

for  tKv  EC*17/  is  wi  unprown  slicrift*  Adrwlford  flytajf  hom  m  15A5  hours 

parday.  AUarnatively,  psacstimsiatss  far  other  aircraft  ate  doasr  to  10  how  per  day.  Weptovide 
residls  baaed  on  aadi  paramater. 

*1he  C-130  can  be  flown  Cattiwr  than  <500  kflometara,  just  as  it  was  bi  the  Mklands  War. 
However,  the  nuntbar  of  tequitedrehielings  becomes  proWbitiveconsidsting  tin  tdativelynnall 
cargo  (12  meirtc  tone)  carried. 
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BMlHitl  (about  5  pcfomt),  white  a  htUooptK  Air  Cavaby  Bri^Mie  hM  15  ptfooit, 
andanAnnoicdCavaliylte^fMnthaaSOpcfoant  Since  only  tpecialiaed 
mUitaiy  aiicfaft  (such  aa  C-17,  C-5,  and  the  propoaad  Eurofli^  airoaft)  can  cany 
this  cargo,  the  plamsd  fofcc  composMon  dtamatically  alteds  expected  fleet 
lequiiCBneids. 

Aside  from  the  outske  cargo  issues,  tncreaiing  force  requirements  may  also  have 
an  accelerating  impact  on  aircraft  requiremetUs  if  the  quantity  of  cargo  aiai  the 
number  of  requisite  miasians  bq;in  to  bdenact  with  airport  oonstniids,  such  as 
the  amount  of  availaUe  ramp  space  or  the  number  and  size  of  runwi^ 

Airiift  Route  NelwredL  We  appnnteMted  the  airlift  route  network  constraints  by 
focuteng  on  die  airport  constraints.  Airp<»tconstrainls  am  affect  requirements 
inthreeteays.  Rrstnmwi^lengfli  may  be  too  short  for  tyjdcalcivil  designs  to 
land.  Second,  the  number  of  bmding  and  takeoff  events  may  be  oonstrataied  by 
air  traffic  maruigement  limits.  Third,  the  number  of  aircraft  that  can  land  and 
unload  nuy  be  constratoed  by  physical  iqMce  and  materid  handling  limits. 

We  inqKMed  two  separate  drounstances  to  test  how  fleet  requirements  would 
vmy  with  increasiitg  ground  constraints,  bi  the  less  constrained  case,  we 
assumed  coiMlitions  much  like  those  ttie  wdl-devdoped  portions  of  flte 
Persian  Gulf— about  SOOjOOO  square  meters  of  available  ramp  space  and  three 
mabininways.  The  more  constrained  case  assumes  1004)00  square  nneters  and 
ofterunway.  bn  all  cases,  die  physical  space  is  assumed  to  be  shared  equally  witti 
tactical  fi^iters.  RnaUy,  the  number  of  aircraft  landlt^  and  takeofls  is  lindted 
so  duit  these  operations  are  separated  by  a  minimum  (d  ei^t  minutes. 

As  dtese  constraints  become  mote  binding,  diey  tend  to  push  the  fleet 
conqjosidon  toward  aircraft  diat  load  and  unload  quiddy  and  toward  larger 
aircraft  (to  reduce  the  number  of  aircraft  required  to  ddiver  a  given  quantity 
cargo).  The  variable  diatcontrob  die  extent  to  which  diese  constraints  beomie 
binding  is  the  force  requitemenb  The  mtwe  tonnage  required,  the  more  the 
ground  constraints  will  have  an  impact  on  airlift  fleet  composition.  Andasthe 
analysis  shows,  if  die  tonnage  requirements  are  substantial  and  the  constraints 
restrictive,  die  fleet  may  diift  from  a  mix  of  dvil  and  military  airlift  aircraft  to  all 
military  aircraft  to  meet  die  requirement 


Results  of  Airlift  Analysis 

Tdde  2.7  summarizes  die  requirements  in  eadi  of  die  scenarios  shown  in  Table  22. 
The  soetuurios  vary  distance,  force  requirements,  and  airport  constraints,  usir^  the 
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Tabk2J 

CaigB  Atomil  NMds  ftv  Fmw  PMdcatM 


Sosnario 

1 

2A 

2B 

3A 

3B 

4A 

4B 

4C 

Distance  (km) 

6000 

4500 

6000 

4500 

6000 

3000 

4500 

6000 

Foroanqis. 

(M  tons  X 1000) 

52 

no 

no 

68 

68 

104 

104 

104 

Gnntnd 

oonstrainls 

more 

laaa 

lass 

mors 

more 

more 

mom 

more 

C-130 

0 

153 

0 

153 

0 

60 

80 

0 

Civilian  B-747 
aquhr. 

21 

25 

25 

13 

13 

1 

2 

0 

EC-17 

29-40 

27-40 

35-48 

23-31 

61-86 

73-75 

77-108 

118-161 

A-300 

0 

16 

89 

0 

0 

0 

0 

0 

NOH:  Th>  mn  numhiii  fnr  ttw  FT  ITraflw  t  lirmfl  iiHIlTlInn  ratw  nf  11  fi  mil  Ifthniiii/ 

Qiy*  f  —  <— p—**f  «*  tw  gif  ifMi— I— wsa  — Mf^ty  «|i—Miiiia^ 


foice  requirements  numbers  for  airlift  shown  in  Table  23.  In  ttte  first  scenario,  a  lig|tt 
force  is  deployed  a  long  distance  to  an  area  with  significant  groimd  constraints.  Ihe 
distance  limits  foe  utility  of  the 01308,  and  the  {pound  constraints  Undt  file  utility  of 
the  dvil  aircraft  (See  ^pendixB,  Fleet  Composition.)  The  result  is  a  requirement 
for  between  29  and  40  EC47s  (depending  on  maintenance  assumptions).  Scenarios 
2A  and  2B  deploy  a  heavier  load  over  two  separate  distances  to  areas  wHh  few 
ground  constraints,  in  foe  shorter  case,  aO  foe  existing  capacity  is  brought  to  bear 
and  EC>178  are  required  only  for  foe  outsize  omnponent  of  foe  force.’  In  the  longer 
scenario,  more  aircraft  are  required  because  of  foe  distance  and  file  C-130  fleet  must 
bereplaced.  Scenarios  3A  and 3B  deploy  a  mid>wd^ force  over  two  separate 
distances  into  an  area  wifo  more  ground  constraints.  The  result  is  an  mcrease  in  foe 
nunfoer  of  military  aircraft  required  because  of  limits  on  foe  utility  of  foe  baseline 
fleet  and  of  the  A-300.  Rnally,  scenarios  4A,4B,  and  4Cdepkty  a  heavy  cargo  over 
three  separate  distarKes  into  an  area  wifo  tn(»e  ground  constraints.  The  result  is  foat 
foe  utility  of  foe  European  basdme  is  very  small  and  foe  requirement  for  flexible 
military  airlift  aircraft  is  very  high. 

Ihe  scenarios  described  in  Table  2.7  may  be  grouped  based  on  foe  number  of 
(Mitsize  airlift  aircraft  required  (see  Table  23).  Grouping  foe  scenarios  fois  way 


’AquM<fc)na«aif  wotfliaddfrtngisthefoiCTilgjtoyimnlSMmyofcurrBe&gopMmiSrim 
(wiOioul  any  ouMw  cargo  airaaft).  They  coidd  airlift  95  parcant  of  two  combat-eqalppadli^ 
dtviaioHaoranAir  Aaaa^DivirtonadirtanceofSjOOOkilomaterainawaalc.  Howcvar.aomcoulaiza 
aquipiiianl(24)00io4000ineliiclona)couldfiotbeaccoeKKrdated.  (Notable ahortfall would taidiide 
divMonal  halicoptari,  conunand  and  controi  vans,  10k  rough  terrain  forkllfta,  and  aviation  repair 
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TabtoXS 

GiMqMdAliiliinMls 


SmaO 

biwtflMnt 

Ktadhim 

InvsatBMnt 

Largs 

fovastmant 

Somaiios 

1,2A,3A 

2E,3B,4A 

4B14C 

C-130 

153 

153 

1S3 

Civilian  B-747  aquivaknt 

25 

25 

25 

EC-17 

32 

63 

116 

A-aoo 

16 

30 

0 

keeps  the  variance  low  and  allows  us  to  classify  scenarios  into  snudi,  medhun, 
and  laige  investment  scenarios.  Ihe  groupings  reflect  those  scenarios  that 
require  similar  numbers  of  flexible,  outsiee-capablemilitaiy  airiift 

Matching  Sealift  Assets  to  Fbrce  Projection 
Requiiements 

Sealift  Options 

As  imflcated  earlier,  we  developed  sealift  (qriions  for  dejfloying  the  Heavy 
Armored  Division,  bt  some  scenarios  that  do  not  need  Ifeevy  Armored 
Divisions,  the  ships  could  be  used  for  moving  some  of  foe  other  forces,  thus 
adding  to  the  robustness  (rf  the  projection  forces. 

Sealift  capabilify  can  be  built  using  one  or  more  combinations  of  three  ship 
categories:  (1)  ships  that  are  govenunent*owned  and  iruintained  in  reserve 
status  by  commercial  firms  under  government  charters;  (2)  commercial  ships 
chartered  by  the  government  in  time  of  need;  (3)  government-built  ships  leased 
to  foe  commercial  sector  that  are  requisitioned  in  time  of  need.i^  Forthis 
artalysis,  we  focused  on  foe  first  two  categories. 


partkidariy  Ac  Brttiaiv  have  cofuklanbi*  viqpatanc*  ta  dqilojring  modcfn  foKM 
hywm.  We  ravvtiM  to  incoqKmteclcDMiil*  of  ttioM  experience  Mo  our  of  aMUft 

fs^uifVBMnlR  fop  s  iutim  Eufopflsn  Fonc* 

lypfeaUy,  Eufopem  n^km  have  not  iniiiMMd  flMto  of  govwiBiMilKMvmd  cargo 
inraawv  for  cantinecfiLy  opcniioni  and  haw  InlMKi  raliad  on  aoiuiring  civilim  ojwnling  in 

tha  marift  whan  tha  naad  ariaar.  For  exampia,  during  tha  PaDdanda  War,  the  BriSah  govgnwant 
raquWttonad  aoma  50  BritialKtwnod  di|ia^  rapidly  modifiod  thm  to  nqi|X)ft  Ilia  opanrtianB 
anvWonad  (htUcoplarpad^rtpairwarlBriK^ho^tti  fodHliei^  troop  accoonnodaltona,  and  more), 
>indaayloyadttiam  throughout  ^OparadonCafpocala.* 
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Govemment-^wned  ships  in  high-readiness  reserve  status  ^kally  are 
maintained  in  4-  to  5-day  readiness  and  can  respond  quickly  to  force  deployment 
requirements,  ffowever,  maintaining  ttiis  capability  requires  substantial 
investment  in  ship  procurement  and  an  annual  payment  of  support  cost.  Relying 
on  charter  commercial  ships  can  negate  these  costs,  but  tfiere  is  a  penalty  in 
response  time.  Shipavailability  will  vary  substantially  horn  days  to  weeks, 
depeiKiing  on  economic  coiKlitions  and  operating  cycles,  %vhich  are  outside 
government  control. 

Category  1:  GovemmenfrOwned  and  -Operated.  In  this  analysis,  we  used  the 
fast  sealift  ship(s)(FSS)eRq>loyed  by  the  UiutedStatre.  Itisaprovendengn, 
provides  as  good  a  reqxmse  as  several  other  designs,  and  is  ea^y  built  in 
European  shipyards. 

The  FSS  is  a  30-knot  ship  with  a  maximum  cargo  capacity  of  21,000  square 
meters,  with  hullform  and  dimensions  identical  to  those  of  the  eight  FSS 
currently  in  the  U.S.  Dq>artment  of  Defense  (DoD)  inventory.  Ihe  Heavy 
Armored  Division  of  71X100  metric  bms  and  123,000  square  meters  requires  nine 
FSS.” 

Catsgofy2:  Conuncrdal  Ships.  During  ODS,  the  United  States  chartared  over 
50  foreign-flag  commercial  ships  to  carry  nuHtary  equipment,  many  of  these  from 
NATO  countries;  in  planning  mobility  capabilities  for  a  rapid  respreise  force, 
these  assets  should  be  considered.  Cost  is  the  priiKipal  advantage  of  this 
optioi>— there  is  no  procurement  cost  and  ttie  commercial  sector  pays  tolerating 
and  maintenance  costs.  However,  there  are  three  principal  drawbacks  in  using 
commercial  assets  for  rapid  deployment  (1)  availability,  (2)  small  relative  size 
compared  to  the  government-controlled  ^ps,  and  (3)  slow  speed. 

The  availabili^  of  commercial  ships  to  carry  military  cargo  will  vary  as  a 
function  of  ship  employment  cycles  and  economic  conditions.  Since  they  may  be 
employed  in  tfw  Atlantic  or  Indian  Ocean  or  Far  East  trade  routes,  they  may  not 
be  as  readily  available  as  govemment<ontrNled  ships  in  reduced  operating 
status.  Thus,  for  this  analysis,  we  postulated  a  seven-day  activation  time  for 
commercial  shipping. 

fo  terms  of  size,  the  commercial  roU-on/nril-off  (Ro/Ro)  ships  used  in  ODS  cm 
average  carried  5,000  square  meters  of  cargo,  which  is  (xnly  18  to  40  percent  of  die 
cargo  capacity  of  the  government-owned  sealift  candidates  (taking  into  account 


^^SMp  avatUbiUty  is  aHUDMd  to  be  90  percent,  and  we  coRfrfoyed  a  cargo  Blowige  fiKter  of  75 
pcRcnt* 


20 


cargo  8to«vage).  Thus,  a  fleet  of  about  29  con^^arable  commercial  ahipa  would  be 
required  to  cany  the  unit  equipment  or  the  CS/CSS  of  an  armored  division.  Hus 
number  needs  to  be  obtained  out  of  nearly  l/XX)  European  flagged  Aiips. 

Commercial  Ro/Ros  used  in  ODS  were  also  slower  than  their  government- 
owned  counterparts — 15  knots  versus  30  knots  for  AeFSS.  Taking  into  account 
longer  activation  time  md  slower  speed,  conquerable  commercial  ships  would 
conq>lete  cargo  deliveries  %vithin  30  days  to  all  representative  locations  if 
setq>orts  of  dd>arication(SPODs)  are  unconstrained.  In  constrained  berttungaitd 
access  cases,  tttey  would  begin  ddiveries  only  within  30  days.  This  suggests  that 
commercial  shipping  is  not  a  robust  option  for  the  rapid  deployment  of  unit 
equipment  However,  because  commercial  ships  are  essential^  a  no-cost  option, 
they  ate  suitable  for  transporting  support  materiel  that  does  not  have  to  arrive  at 
ttte  same  rate  as  unit  equipment 


EffKt  of  Scenario  Variables  on  Sealift  Performance 

For  this  analysis,  we  postulated  that  the  sealift  ships  are  based  and  pick  up  cargo 
at  a  central  Mediterranean  port  (i.e.,  Genoa,  Italy).  The  ships  carry  cargo  to  three 
notional  locations:  (1)  the  eastern  Mediterranean  (1,500  nautical  miles  [nmi]);  (2) 
central  Africa  (3,500  rani);  and  (3)  the  Paaian  Gulf  (4,500  nmi).  (These 
conespraid  to  our  air  scenario  alternatives.)  Taking  into  consideiation  ship 
activation,  loading  and  unloading,  and  transit  times,  we  calculated  foe  cycle  time 
of  foe  candidates  to  the  three  locations,  under  varyii^  reception  conditkms. 

Two  key  variables  affect  sealift  performance:  constrained  berthing  and  limited 
access. 

Constrained  Berfliing.  In  foe  constrained  cases,  we  postulated  foat  only  three 
FSS  can  be  accommodated  in  foe  port  bathing  fodlities,  thus  slowing  cargo 
ddiveries  compared  to  cases  with  no  craistraints. 

Limited  SPOD  Access.  In  the  limited-access  case,  the  FSS  cannot  enter  port  and 
must  unload  cargo  at  anchorages  to  lighters.  Cbnsequendy,  they  complete  cargo 
deliveries  later  than  they  would  wifo  no  constraint.  Specifically,  unloading  time  is 
increased  by  50  percent. 


Results  of  Sealift  Analysis 

Table  2.9  gives  foe  delivery  time  of  the  unit  equipment  of  a  Heavy  Armored 
Dhriskm  for  a  fleet  of  nine  FSS.  At  worst,  the  fleet  can  deliver  it  in  26  days,  wifo 
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TabkXi 

S— lift  PwfotniK  t  of  PS8 


ScanatkM 

Days  to 
Cargo  Arrival 

Eastam  Maditamnaan  (1500  nini) 

Unconatrainad  g*OD 

10 

Gmstiainad  bardiing 

16 

Limitad  900  acoaaa 

20 

Cantral  Africa  (3500  nmi) 

Unconatrainad  9*00 

13 

Gmstrainad  barthing 

19 

Limited  9*W  aooasa 

23 

Persian  Gulf  (4500  nmi) 

Unconstrained  9*00 

16 

Conatninad  berthing 

22 

Limited  9*00  access 

26 

anavefageof  22days.  die  CS/CSS  materid  is  shipped  by  29  commercial 
leased  ships  will  arrive  by  30  in  the  unconstrained  case,  or  at  least  begin 

offloading  by  day  30  in  die  constrained  cases. 

Matching  Tanker  Assets  to  Force  Projection 
Requirements 

Tanker  Options 

Ihere  are  duee  basic  options  for  tankers:  (1)  active  A-300foei^ter-tankars, 

(2)  civilian  A-300  freighter-tankers  /CRAP,  and  (3)  the  current  European  fleet  of 
approximatdy  30  military  tankers  (eg.,  KC-135R,  VC-10,  KC~707,  and  L-lOlls). 

In  the  first  option,  conventional  A-300  fiei^ters  would  be  modified  on  the 
production  line  so  that  dtey  have  an  in-fli^t  capability  to  off-load  fud.  The 
basic  concept  is  that  die  A-300  would  be  fitted  with  additional  internal  piping, 
fud  puii^s,  a  omtrol  pand  in  the  cockpit,  and  necessary  hardpoints  for  the 
mountif^  of  drogue  pods  (on  the  wii^ps)>  The  drogue  pods  would  tiien  be 
stoclqiiled  at  mobilization  points. 

The  second  option  would  involve  the  same  modification  as  described  above  but 
would  involve  a  different  operational  ccxicepfc  The  planes  would  be  owned  by 
an  airline  or  air  frd^t  company  and,  with  the  excqitkm  of  a  brief  training 
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period  each  year,  would  be  required  onfy  in  times  of  crisis.  More  ^wdfically, 
with  respect  to  crew  trainii^  the  aircraft  would  be  called  up  fw  a  five-day 
period  eadi  year  (toe  airiine  wcNild  be  paid  for  the  period  it  was  out  of  regular 
service),  toe  drogue  pods  would  be  attached,  and  toe  crews  would  then  practice 
refuding  sorties. 

Ihe  third  option  is  the  base  fleet 

Effect  of  Scenario  Variablee  on  Tanker  Requirements 

The  degree  to  utoich  air  refueling  is  required  depends  on  toe  specific  situation  in 
%ridch  a  particular  scenario  unfolds.  There  are  two  basic  consideratians  for 
tanker  support  (l)en  route  refuding,  and  (2)  support  of  the  fighter  air 
operations.  In  boto  cases,  toe  tanker  requirements  can  be  hi^y  variable,  and 
wcMse,  their  probabilities  of  (xxurrence  can  vary  gready  depending  on  specific 
scenarios.  Thus,  our  attenqst  here  is  to  attain  some ''reasonable*  estimale  of 
tanker  suppcvt  without  buyii^  die  maximum  possible. 

En  Route  Refueling.  For  airlift  or  fighter  aircraft,  there  may  be  no  recpiirement 
for  air  refueling  if  adequate  refuding  kx»tions  exist  along  die  route  of  die 
deployment  Deployments  under  3;000  kilometers  will  require  minimum 
refuding,  vriiile  deployments  of  6^)0  kilometers  and  4,500  kilometers  both 
require  refueling.  If  air  refueling  would  be  required  because  no  en  route 
refudit^  is  possible,  we  need  to  estimate  refuelers.  We  used  die  4,500-kilometer 
range  to  estimate  die  nuntoer  required  and  assumed  the  use  of  an  A-dOO 
modified  for  tanking  (see  Appendix  Q. 

The  en  route  tanker  requirements  (if  needed  at  all)  are: 

•  20  for  the  eariest  cases  (Scenarios  1, 2A,  3A); 

•  25  for  the  harder  cases  (Scenarios  2B,  3B,  4A); 

•  44  for  die  arduous  cases  (Scenarios  4B,4C). 

In-Ilicatcr  Opctadcmal  Support  This  fighter  air  refueling  requirement  depends 
on  many  variables:  the  fleet  size,  die  daily  sortie  rate,  distances  ftom  air  bases  to 
targets,  aircraft  type,  and  extemd  stores  carried.  If  conditions  are  ri^t,  and 
include  a  lower  donand  for  sorties,  some  or  most  refilling  could  take  place  on 
die  ground.  Ai^  realistic  estimation  of  tankers  for  a  future  unknown  scenario 
will  be  difficult  We  estimated  30  to  50  tankers  for  in-theater  fighter  operations 
(see  Appendix  C). 


RemdU  ofTrnikerAnafyna 

Table  2.10  presents^the  results  of  the  analysis. 
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For  scenaitos  1, 2A,  and  3A,  we  assumed  in  a  best  case  (see  top  of  table)  that 
tankers  are  needed  only  for  support  of  the  flatter  air  operations  and  that  the 
operatkns  are  less  tttan  750  kUometers  from  the  air  bases.  In  the  worst  case,  en 
route  refuding  is  necessary,  but  fi^iler  operations  are  wifoin  750  kOometers.  For 
soenarioe  2B,  3B,  and  4A,  we  assumed  the  sanre  best  case,  but  the  worst  case 
requites  simultaneous  air  refuding  wUh  filter  operations  at  1/X)0  kilomelers. 
Given  poOT  Adds,  scenarkM  4B  and  4C  %vill  require  remote  fighter  (1/XX) 
kilomelers)  operatians  even  in  a  best  case,  dtftou^  enough  en  route  refueling 
locations  can  be  found  for  the  airlift  The  worst  case  adds  en  route  air  refuelii^. 
The  bottom  part  of  the  table  shows  tfiat  enou^  tankers  are  kept  in  the  active 
fiMce  to  cover  foe  best  case  (30  + 16  s  46  vs.  30  needed  for  the  best  case),  wifo 
CRAF  as  a  backup  to  cover  90  to  100  percent  of  the  worst  cases  (presuming  foe 
very  worst  cases  have  low  probability  atrd  can  be  matuiged  by  d  temathre 
actions).  All  foe  A-300s  used  are  fitted  out  as  tai\ker-frdg))tets,  as  indicated  in 
foe  cost  section.  We  presumed  that  even  when  refudingfoey  can  carry  useful 
freight  payloads,  fous  increadng  flexibility. 


Stimmaiy  of  Force  Requirement  Results 

Ihe  first  half  of  Table  2.11  builds  up  airlift,  sealift,  and  tanker  requirements  from 
Tables  2.8, 2.9,  and  2.10,  respectively.  Those  assets  marked  with  a  plus  (•»■) 
represent  resources  needed  to  augment  the  force  projection  capability;  uiunarked 
assets  represent  resources  currently  available  to  foe  European  Community  (EC). 

Table  2J0 

Gfoopad  Tanker  Aasals 

&nall  Medium  Large 

_ Investment  Investment  Investment 

Tanker  best  case  30  30  50 

Tanker  worst  case  50  80  100 


Scenarios 

1,2A,3A 

2B,3B,4A 

4B,4C 

Current  military  tankers  (active) 

30 

30 

30 

A*d00  tanker-freiditer/active 

16 

30 

30 

Qvilian  A-300  tanker>fteighter/CRAF 

5 

15 

30 
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TM»XM 

Foict  Fio|tctiwi  laqwiwd  Bmomww  ty  IwrMlwil  twlid  Scuario 


Small  bivwUMnt 

Madhim 

bwaatmant 

Urge 

bivertment 

Somarkw 

1,2A,3A 

2B,3d,4A 

4B,4C 

Aaaels  (Eaafer) 

(Haidar) 

(Arduous) 

C-130 

153 

153* 

153“ 

QvOian  B-747aquivalant 

25 

25»» 

256 

+EC-17 

32 

63 

116 

Currant  mOilafy  tankers 

30 

30 

30 

4^A>300F/T  (active) 

16 

30 

30 

Civilian  A-300F/T  (CRAF) 

5 

15 

30 

♦FSS 

9 

9 

9 

Commercial  leased  ahtys 

29 

29 

29 

Initial  invesimant  ($  billian) 

(total/par  year  for  5  years) 

9/lA 

16/3.2 

23/4.6 

Operating  costs 

(total/per  year  for  25  years) 

9/J6 

16/.64 

26/104 

Total  25-year  life  cyde  ooat 

SlSbimon 

$32  billian 

$49  button 

^iol  itfiMb  in  (dNt  longsM  tcnHioii. 

**No<  uwWi  whiftht  airport  mnp»p«c«i»comtrita»d. 


Hie  augmentation  is  shown  across  the  three  scenario  groupings/  which  represem 
varyii^levds  of  robustness.  Each  increasing  investment  level  includes  the  cases 
at  ttie  lower  investment  levds. 

The  A-300  Airbuses  serve  as  both  bmkeis  and  airlifters,  thus  further  increasing 
robustness.  Obviously,  ttiese  systems  can  be  en^ployed  in  different  ways  than 
v^ien  we  cxmqmted  tfiem.  When  a  known  rituation  arises,  qMdfic  resource 
allocations  can  be  made.  For  example,  if  only  a  U^t  force  is  needed  eaiiy  and/or 
a  great  deal  of  time  is  available  to  ddhrer  further  forces,  then  very  few  airiiflers 
are  required  and  everything  can  be  done  by  ships  (both  active  and  leased).  The 
systems  are  all  very  balanced,  providir^  active  forces  in  airlift,  tanker,  and  FSS, 
witfi  backup  in  die  CRAF  and  in  die  leasing  of  ^ps. 

These  systems  are  designed  to  provide  combat  forces  and  dieir  combat  support 
and  combat  service  support  within  30  ds^  and  to  provide  abouta  month  of 
sustainability.  If  operadons  beyond  four  to  six  weeks  are  anticipated,  a  dieater 
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support  increment  md  resupply  are  needed  Experience  says  AeseaddHioiud 
dements  will  be  equal  in  weight  to  ttie  cwnbat  force  initially  delivered. 

Cost  Analysis  Results 

The  total  costs,  botfi  investment  and  operating  (see  ^q)endix  D),  to  cover  the 
augmentation  needed  hM*  the  •»- assets  are  shown  at  the  bottom  of  Tid>le  2.11, 
ranging  horn  $18  billion  to  $49  billion.  As  indicated,  initial  investment  (RfrD 
plus  procurement)  accounts  for  roughly  half  of  the  total  25»year  life  cycle  costs. 

If  the  initial  investment  is  spread  over  a  five-year  period,  then  initial  investment 
costs  will  run  from  $2  billion  a  year  on  the  low  end  to  $5  billion  on  the  high  end. 
Once  toe  initial  hurdle  has  been  passed,  armual  operating  costs  will  run 
anywhere  from  $400  milhon  to  $1  billion  per  year. 

While  toe  moste)q>ensive  investment  provides  a  very  robust  capability,  it  is  not 
anywhere  near  as  robust  as  toe  U.S.  capability^.  On  toe  other  haiMl,  toe  least 
ejqiensive  system  gives  quite  a  capability  for  li^t  deployments  or  for 
deployments  %^ieie  good  infrastructure  exists.  It  just  lacks  ntoustness. 

When  costs  are  broken  dovm  by  costs  per  system  (Table  2.12),  we  see  that  file 
EC-17  dearly  dominates  cost,  from  M  percent  of  total  costs  in  the  first  grouph^ 
(rf  scenarios  to  80  percent  in  the  third  grouping. 

Altemativesclearty  exist  with  respect  to  aircraft  and  ship  types,  procurement 
strategy,  and  operational  concept  For  example,  the  C-5B  is  an  alternative  to  the 
C-17,  and  it  may  be  toat  the  costs  of  re(^>ening  toe  line  are  more  than  oferat  by  tis 
lower  flyaway  cost  With  re^rect  to  procurement  strategy,  it  may  be  that  the 
Europeans  would  prefer  to  build  toe  EC-17  themselves  under  a  directed  licensing 

Table  2.12 

IS-Year  Life  Cydc  Costs  by  System 
(U.S.$bilIioiis) 


Scenario 

EC.17/ 

Active 

A-300 

F-T/Active 

A-SOO 

F-T/CRAF 

B747- 

4O0F/ 

CRAF 

FSS/Ro/Ro 

Total 

1,2A,3A 

11 

4 

negligiUe 

0 

3 

18 

2B,»,4t4A 

22 

7 

negligible 

0 

3 

32 

4B4c4C 

39 

7 

ne^gibie 

0 

3 

49 
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agreemiU^  than  to  buy  the  airoaft  cBrectiy  from  McDonneU  DougU».  Oritnuty 
bethitamowcot^^ffBCtivgprocuKHngmirategy  wHhmpecttothe  A-300 
freigh>er-tinka»  would  b*  to  procure  uttd  wide  body  aircraft  and  refurt>4»h  and 

modify  them  as  neoeiMfy  (egy  the  Royal  Air  Fofce's  [RAFs]  Tri*stw  tankers). 
And  finally^  with  naqwct  to  operational  concepts,  we  oonridered  active-dufy 
status  ami  civilian  reserve  sMus.  It  may  be  that  the  Europeans  fcd  that  military 
reserve  status  oilers  die  best  balance  between  cost  artd  le^Ktose  time. 


rypaofitMaSaiv  itelknMr  pmlteaaMa  padna^lKtaicd  aalilMeii,  and 

- » - ■ - wwt  .  1  . - ■  ■  ■  ■  m - - -an,! -  -  . 
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3.  A  Satellite-Based  System  for  an 
Independent  European  Force 

bi  this  Mciian,  we  will  provide  lougjh  cstiflMtn  of  (he  cost  of  buildif^  sevcfal 
aHemetive  MtriUte'based  systems  Ihtf  provide  ooiiununiGelion  and  intdligenoe 
functions. 

Why  Focus  on  Satellite  Systems? 

We  focused  on  satellite  systems  rather  than  on  the  intriligence  needs  of  an 
independent  European  fMce  for  three  loasone.  Rrst,  satellites  have  some  definite 
advantages  over  other  %vay8  of  gafiwringiiiilitafyiroelligence  data.  Forexample, 
satellites  are  rdativdy  safe  against  enemy  threats.  In  the  Outer  Space  Treaty  of 
1967,  the  United  Nations  i^reed  that  satellites  can  ficely  travel  in  space  over 
every  country's  tenitoiy.l  Another  advaidage  of  satdUtes  is  Suit  tfiey  offer 
aocesstoanyvvhereintfieworidwithoutthetieedforanenihyinlnstructure-- 
satellites  need  neither  airport  nor  hathor  and,  with  a  suitable  coiranunications 
infrastructure,  can  beam  their  data  to  a  receiving  station  anywhere  in  the  wmrki. 

While  commercial  systems  Mae  the  American  LANDSAT  satellite  and  the 
French  SPOT  are  useful  for  some  military  and  intelligertce-galhering  purposes, 

several  European  leaden  have  decided  that  foese  commercial  satdlites  are  not 
adequate  fmr  die  inteUigerwe  needs  of  a  modem  army.  Greater  resolution  would 
improve  the  military  usefulness  of  pictures  taken  from  spaoe.2  Abo,  satellites 
can  serve  in  a  large  variety  (rf  ways  in  addition  to  imaging.  Ranee's  Defense 
Mfanbter  Joxe^  has  said  that  electronic  iidril^ertce  could  allow  one  to  Usten  in  on 
conununications  and  ottiersigruds  or  provide  early  warning  of  missile  attack.  In 
addition,  satellites  could  continually  moidtor  Imown  nudear  test  sites  to  detect 
e)q>losions.^  Moreover,  satdlites  can  be  used  to  irrq>tove  weather  forecasts,  and 
foe  military  can  position  a  satdlite  to  obtain  sudi  information  in  an  area  of  file 
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wodd  that  would  not  odiMiiyiteh<v»»iichcov«nigi.  nntlwr,  the  paaddon  ol 
ndlHMy  oparatlom  can  ba  giuady  enhanead  by  providing  tha  pwdse  location  ot 
iniitey  i»to  Ihioitgh  a  ^alm  tudt  aa  Ik*  IMled  SMh' Global  Fbaidoiyng 
SyatMn(GPS).  HnafyfinifiyEuiopaBnndlomalicadyuaeadcniteayatemtfor 
BitfilMy  oooMMiniadicaia. 


A  laoond  maaon  wc  an  focusing  on  aaiellte  ayateraa  it  that  Midi  syateoM  can 
atrve  various  other  ndional  putpoata  bayood  the  purdy  miHtaiy  uaea  diicmaad 
above.  For  ci(ainpla,aafolUles  can  be  uaad  to  verify  compUanceivMi 
diaannamen  traaties,  can  allow  monitoring  of  military  activities  to  prevaU 
DcniyijCiiviii<>nDiiiDMigntiiuHCigiwogMnoMiigicuviug>»  wmnuy 
bicmasing  the  pubUc's  conAdanca  in  Its  security;  and  can  aUow  monitoring  of 
lesouiceutiiinitinn  and  environmental  proMcms.  In  addition,  some  nations  hxA 
on  devdoping  tywee  capabiUtieB  as  a  ivay  of  ancoun^ing  econonric  growfo, 
portkularty  in  theirhig^i-tadinology  sector.  Some  countries  even  view  satdiite 
systeoM  as  a  souice  of  pnstige. 

The  tfrifd  mason  for  focusing  on  satdUe  systems  is  that  tfiem  has  been  a 
subetsntial  amount  of  talk  about  a  European  satcUHeinicll^ence  system.  Ficndi 
Defense  Minister  ]btt  said  that  surveillanoe  horn  sateUites  should  nceive  die 
sanw  finandtri  and  pcditical  priority  that  nudear  forces  nceived  in  the  1960s. 

Because  of  this  public  diacuaaion,  we  decided  it  might  be  helpful  to  describe  the 
costs  of  various  satdiite  capabilities.  We  have  not  considered  all  the  nonsatdlite 
ways  oi  gathering  the  additional  intefligence  that  «i  independent  European  force 
wouldneed.  In  particular,  we  have  not  done  a  cost-benefit  analysis  of  satellites 
vs.  alternatives.’  In  addition,  because  of  aD  die  nonmOHary  purposes  of  a 
satellite  tysienv  we  did  not  attempt  to  And  the  leasHJOst  method  of  obtabdng  the 
bildligenoe  diet  a  new  mOUaiy  force  ndg^t  need.  Rather,  we  assembled  the  costs 
of  obtaining  various  otyobilities  via  satellites. 


Detennining  Capabilities  of  a  Satellite-Based  System 

To  estimate  the  coats  of  a  European  satellite  sydem  for  communicadons  and 
intdligenoe,  we  AkSt  determined  the  capabilities  the  system  win  provide.  Asuvas 
die  case  fai  estimating  force  projection  requirements,  a  tar^  of  capdiilHies  might 
bepuidiased.  At  the  low  and  of  the  range  am  die  European  mUitaiytyStenns 
diatamnowctyecadorud.  At  the  high  and  is  a  system  that  ooidabisaU  die 


^AfcfcMwSabHnyt-Airtwnwidrpawt*— »”»■  Acaanparinn'inMidiailSUclc 
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ArrirtaCuawfalntuiMlioiduriSlwIisteSaidiA  »o«fcUntviiway,TcitinlD,Qaiada>l>to 
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GapibiUtiestiwthavcbcaiooMkimdfaMfl>leinlherMsonaUynMrhitiife.  An 
almost  infinite  variety  of  g^mMU^  levd*  aie  poHible  in  betvvccn  ttiese  two 
extremes.  Richer  Hum  try  to  cnumemie  a  large  number  of  c^nrifilitylevds,  we 
chose  fiuee  levels  that  illustrate  points  on  file  spectnim  and  fiiat  together  (Nrovide 
a  notion  of  the  possible  oost/capabilitytndeofis.  We  also  provided  the 
undertying  data  so  the  cost  of  different  conjurations  could  be  estimated  or  the 
sensitivity  of  the  findings  to  particular  cort  parameters  could  be  checked. 

Three  Scenarios  for  Satellite  SysUms 

Ihe  satellite  systems  in  file  three  scenarios  are  defined  as  follows.  Thelimited- 
capability  case  only  includes  continuing  capabilities  that  European  governments 
have  already  deployed  or  that  are  in  advanced  development  ivith  a  plan  tot 
deployment  Weviewthisasamininuim-capabilitylevdtowhidi 
improvements  may  be  added. 

Ihe  mediunxi^Mbility  case  includes  a  unified,  large-scale  satrilite 
communication  system  dedicated  to  European  military  communications  and 
several  of  file  capabilities  mentioned  in  the  statement  made  by  I¥ench  Defense 
Minister  Joxe:  imaging  in  the  optical,  infiared(IR),  Mid  radar  ranges  and  a 
system  to  monitor  dectronk  signals.  We  also  added  two  data  relay  satdlites  so 
ttiat  information  fiom  file  ofiier  satellites  could  be  relayed  to  a  ground  station  in 
Europe. 

The  high<apability  case  provides  increased  robustness  by  increasing  file  number 
of  radar-imaging  satdlites  fiom  one  to  two  and  by  adding  several  capabilities. 
The  first  additional  capdiility  is  a  set  fiuee  meteonfiogical  satdlites  dedicated 
to  supporting  file  independent  European  force.  Alfiiou^  meteorological 
information  is  available  from  civilian  satellites,  having  polar  satellites  run  by  file 
military  can  provide  improved  forecasts  in  targeted  sections  of  the  world.  Other 
capabilities  added  in  the  hig^-capability  case  are  a  system  to  eavesdrop  on 
communications  fiomgeosynduonousorlHtMid  a  system  to  detect  ballistic 
missile  launches. 

The  final  capability  added  in  the  high-capability  case  is  a  duplicate  erf  file  United 
States' GPS.  At  any  point  on  the  earth,  beams  fiom  four  satdlites  in  this  systan 
can  be  received  and  the  precise  location  of  the  observer  calculated.  This 
capability  can  be  of  substantial  military  value.  Although  initial  plans  had  been 
for  file  United  States  to  encode  the  signals  so  there  would  be  some  (roughly  100- 
meter)  uncertainty  in  file  estimated  position  of  users  who  were  not  privy  to  the 
code,thesystemcunenfiyprovidesrou^ily  15-meter  accuracy  to  all  users.  The 
scientific  community  is  putting  substantial  pressure  on  the  U.S.  Department  of 
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D^m—  to  makitiin  this  tevd  oi  accuracy  in  th»  future;  >hu>,  EuropeMU  are 
Ukriy  to  hav*  oonliniMd  aootM  to  Ms  a^abittty  without  fiirtliK  invcttiMnt 
Hoi««v«r,  tome  EuTOfNam  m^ht  Mgut  that  Iho  indtpaMtent  Euiopcan  force 
slKNiklbacoaRpletelylndqpandontoftlialMlidSlBlM.  Therefore,  duplicating 
thieqfBlani  could  be  pan  of  an  hweetanent  in  a  large  satettile  capability.  IheZI 
eatriiitBe  included  diyUcate  the  completed  GPS  rather  than  the  GPS  diatodetea 
during  thie  study. 

Theater  TaetiaU  Control  Syateme 

In  additian  to  aatdlHe  inteiligenoe  and  cMiemmication  systems,  an  independent 
Euic^ean  fence  will  need  tactical  control  ^sterns  that  can  move  with  the  force. 
We  included  bodi  an  airborne  command  and  control  system  and  a  batdefidd 
inteOigenoe  system  in  our  medium*  and  high-capability  cases,  but  neither  in  the 
limited-capability  esse. 

An  airborne  OMnmand  and  control  system  %vould  integrate  information  horn  air 
defense  radars,  airborne  surveillanae,  and  other  sources  to  sityport 
dedsionmaking  in  times  of  tension  and  to  allow  ennUned  and  joint  operations 
to  be  conducted  efficiently  during  wartime.  The  system  would  provkletimdy 
irdmmation  exchange  and  a  cental  data  base  fn  air  traffic  contnd,  integrated 
tasking,  and  comldned  air  operations.  The  radars  and  other  detectors  being  used 
for  national  forces  do  not  need  to  be  du|dicated,  but  an  independent  force  would 
require  an  independent  cortunand  and  contrrd  systerrt 

Other  costs  drat  we  have  not  counted  ate  also  Ukdy  to  be  incurred  in  setting  iq>  a 
duplicate  conuruuid  and  control  center.  For  examfde,  substantial  nondollar  costs 
may  be  incurred  because  die  best  officers  win  be  required  to  learn  two  tystems. 
Odier  costs  include  training  cents  to  learn  to  qperate  under  a  duplicate  systerrt 

A  batdefield  intdligence  system  would  consist  (rf  aircraft  diat  fly  over  or  near  the 
area  beitig  surveyed  and  rdayinformatkm  to  batdefidd  corrunanders.  We 
included  5  airplanes  and  24  ground  support  modules. 


Intelligence  Data  Processing 

As  mentioned  earlier,  an  important  system-design  decision  concerns  whedier 
drere  wOlbe  a  sfar^  centralized  facility  dwtperiwmsdre  function  of  reception 
md  inler{»elation  of  intdligence  information  or  whether  separate  national 
facilities  will  serve  diis  purpose.  Reception  and  interpretation  of  intdligence 
data  have  traditionally  been  reserved  by  national  goverrunents.  Inasatdlite 
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intelligence  sygtenv  this  would  allow  each  government  to  »ep«r«tdy  evaluate  the 
infMimtkm  contatoed  In  tfte  nw  data  and  to  inch  its  own  conclusion  about  the 
dcriiabiUtyofcoininitlingtoinilitaiyactton.  Ihe  price  of  this  faidependence  is 
duplication  of  facilities  and  unneccssafy  effort 

bi  each  of  our  cases,  %ve  diose  to  assume  a  single  central  facility  tot  data  fusion 
and  interpretation.*  Rmn  a  technical  standpoint,  this  is  dearly  the  more  efficient 
arrangement  Hotvever,  it  implies  a  substantial  d^iee  of  taderdependence 
among  the  nations  in  the  miUtaiy  consortium  and  may  not  be  poHtically 
apim^priate.  If  it  is  not  appropriate,  costs  %vDuid  be  somewhat  Mgher. 


Other  Infrastructure 

To  operate  the  new  intdiigence  system  provided  by  any  of  these  cases,  it  will  be 
necessary  to  build  certain  items  of  infrastructure.  We  assumed  existing  or 
planned  launch  vehides  and  facilities  could  be  used  for  launches,  and,  thus,  we 
included  only  expendaUe  launch  vehicle  purdiase  in  the  costs  for  eadi  satdlite. 
We  induded  the  costs  of  ground  stations  for  tracking,  telemetry,  and  control  of 
eadi  satellite  system.  In  the  high<apabilify  case,  we  also  induded  a  space 
surveillance  radar  system  foat  will  monitor  the  location  of  satdlites  and  other 
debris. 


CivUim  Systems 

Military  and  civilian  space  ^tems  are  intertwined  in  several  ways.  For 
exan^ile,  civilian  systems  provide  data  directly  to  the  military  and  some  satellites 
carry  botti  military  and  civilian  payloads.  In  addition,  many  European  military 
systems  use  exactly  the  same  technology  as  civilian  systems.  Hdios,  the  Frendi 
military  remote  sensing  satdlite,  will  use  the  same  bus  as  the  European  Rennote 
Sensing  (ERS)  satellite  and  the  commercial  remote  sensing  satdlite  (SPOT),  and 
Ariane  rodeets  are  used  to  launch  military  and  civilian  satellites;  there  are  ottier 
exaii^ies  coverii^  data  relay  and  remote  sensing  systems. 

Ihe  European  civilian  space  sector  contributes  substantially  to  European  military 
capabilities  by  providing  research  and  development  efforts  to  tedmologies  tfiat 
can  be  used  by  the  military,  either  direcdy  or  as  a  precursor  to  further 
development  in  die  military  sector.  We  assumed  that  substantial  civilian  ^>ace 


*Em1i  Mldite  system  has  iU  o«vn  ^oond  Hatton  lo  actmOy  nocivc  ttw  diibi  ton  ttw  mMUM 
and  tnmaadt  it  to  Aw  central  Csdlity.  IHs  is  neoeseary  for  tednicalraeaons  of  matching  the  antenna 
M»dotlisre<|u^pment  to  the  needs  the  satetUte  being  served. 
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eftort%idUoontiiuie  in  aU  our  scenarios.  Our  calcubtions  assumed  that  ttielevd 
of  civilian  effort  is  constant  in  aU  time  scenarios.  Thus,  ttiedvUUn  programs 
contributed  the  same  amounts  of  both  costs  and  capabilities  to  the  military  in  all 
three  scenarios.  Consequently,  the  dviBan  programs  were  not  expUddy  costed 
in  at^  of  the  scenarios. 


Cost  Data  for  a  Satellite-Based  System 


System  Costa 

Most  of  die  generic  capabilities  required  for  our  scenarios  are  fouiMi  in  systenns 
for  which  an  ardiitectuie  has  been  proposed;  thus,  cost  estimates  can  be  found  in 
die  literature  or  can  be  devdoped  from  siiiq>le  rules  of  thumb.  Table  3.1  shows 
the  miUtary  space  systems  we  have  used  to  develop  the  cost  of  our  alternative 
systems,  their  costs,  and  die  sources  of  die  cost  data.  For  all  but  three  of  die 
ciqpabilities  in  our  scetutfios,  European  systems  exist  for  which  costs  can  be 
estimated  either  directly  from  a  published  edimate  or  by  analogy  with  a  nmilar 
system.  The  costs  covered  in  the  table  include  die  purdiase  of  one  generation  of 
satellites;  launch  costs;  all  costs  assodatad  with  tdemetry,  tracking,  and  centred 
of  die  saldlite;  and,  in  senne  cases,  R&cD  diiectfy  rdaled  to  system  devdopment 
For  exanqile,  we  bdieve  that  die  R&D  included  in  the  IMios  I  cost  estimate 
includes  R&D  idated  to  sensor  devekqnnent  But  it  does  not  include  the  R&D 
related  to  the  spacecraft  bus  that  is  used  on  several  other  systems  and  that  was 
devdoped  in  a  different  protect  NoRtcDisindudedbidiecostsof  the 
communkatkm  systems  of  Syracuse,  Hispasat  or  Signet,  because  these  are 
existing  systems. 


No  comparable  European  system  could  be  found  for  three  space  capabilities. 
Rrst  diere  was  no  ^tem  for  listenii^  to  communication  si^ials  ftom 
geosyiKhrmous  orbit  This  capability  would  require  a  teascmably  large, 
sophisticated  communicatiems  satdlite.  Thus,  we  estimated  that  its  costs  would 
rouglily  approximate  diose  involved  in  devdoping  and  building  the  civilian 
European  Data  Relay  System  (EDRS),  except  widi  three  satdlites  radier  than  two. 
(We  used  EDRS  to  derive  our  cost  estimate  because  of  the  system's  size  and 
sophistication;  we  do  not  suggest  the  equipment  would  be  similar.) 

Second,  there  is  no  system  for  navigation  and  location.  We  priced  die  system 
used  in  die  scenarios  based  on  die  contract  that  the  U.S.  government  has  for  the 
next  block  oi  satdlites  in  the  GPS  system.  We  induded  no  RdeD  costs  here 
because  we  assumed  diat  existing  tedmdogy  would  be  used. 


Tables.] 

Coat  Data  for  MlUtaiy  Space  Systeme 
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Ihiid,  ttiere  u  IK)  system  to  detect  and  provide  eariy  warning  of  missile  laundies. 
We  priced  die  system  in  the  scenarios  ftoma  scaled-down  version  of  the  U^. 
system.  Defense  Support  Program  (DSP). 


Nonspace  System  Component  Costs 

The  systems  costs  shown  in  Table  3.1  cover  only  ground  systems  rdated  to  the 
health  of  the  spacecraft,  not  to  dw  processing  of  its  date.  Table  3.2  riiows  our 
estimates  of  the  other  nonspace  system  cranponente  of  our  alternative 
intelligence  ^tems  and  thar  source.  The  estimate  for  Syracuse  includes  die  cost 
of  100  receiving  and  transnnitting  stations.  We  estimated  dtat  creating  an 
integrated  European  system  of  six  satellites  would  call  for  roughly  an  equivalent 
addidonal  investment  beyond  the  existing  and  planned  networics. 

In  the  medium-aq>abUily  case,  we  provided  a  single  date  centra*  to  integrate 
reconnaissance  and  estimated  its  costs  horn  an  existing  system  to  integrate  tactical 
reconnaissance  date.  In  the  high-capability  case,  we  doubled  both  the  capacity  and  the 
cost  shown  in  Table  3.2. 

The  cost  of  the  airborne  command  and  ctmtrol  system  will  depend  heavily  on  the 
detailed  requirements  dtet  are  decided  upon.  For  exanq>le,  die  ori^nal  proposal 

Tabic  3.2 

Graond  and  Air  S3ratcm  Componcnla 


Component 

Component 

Cost 

(Smillicms) 

Estimate  Source 

Ground  network  for  Syracuse 

Defence  Weekly,  7/9/88 

Ground  network  for  S9cynet 

1200 

Estimaled  horn  S3nracuse  costs 

Ground  networic  for  Hiqiasat 

600 

Estimated  from  ^nracuse  costs 

Additioiuil  stations  for  Eumilsat 

1200 

Estimated  from  ^racuse  costs 

Processing  stations  for  Hriios 

250 

Cost  of  3  stations 

Intelligenoe  data  center 

1250 

Cost  of  tactical  recormaissance 
integrated  ground  station  near 
Hahn,  as  tepctoed  in  C4I  Report; 
4/15/91 

Battledeld  intelligetKe 

1156 

Scaled  down  from  official  estimates 
ofJ-STARS 

Airborne  oorrunand  and  control 

4000 

Estimated  (see  text) 

%>ace  surveillance  center 

470 

Cost  of  5  Cobra  class  radars  from 
Jane’s  Radar  Systems,  plus 
estimated  data  center  and 
operations  cost 

NOTE:  Caste  indude  investment  costs  and  10  ywi*  of  operatiom  costs  except  for  die  last  dvM 
systanH^  iwhich  indude  20  yean  of  operations  costs.  J-STAlte  is  the  foint  SurvteUance  and  Target 
Attach  Radar  System. 
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to  build  NATO  a  new  Airborne  Command  and  Control  System  (ACCS)  would 
have  required  spending  between  $25  billion  and  $30  billion  over  a  20>year 
period.  Subsequent  options  examined  induded  four  foat  tanged  foom  $7  NUion 
to  $103  billion.  Sensors  accounted  Iw  only  25  to  30  percent  ol  the  costs  erf  these 
(q>tions.  thus,  we  bdievettwt  the  $4  billion  we  estimated  ftv  buildup  an  ACCS 
(exdudiitg  sensors)  for  an  independent  European  iicMce  is  reasonable. 

the  space  surveillance  system  is  designed  to  survey  horn  earth  the  positions  of 
satellites  and  debris.  Knowing  this  information  increases  satellite  mobility  aiul 
decreases  foe  danger  (rf  accidental  loss  of  satellites.  This  ^stem,  estimated  at 
$470  milliotv  is  included  only  in  the  hi^i-capability  case. 

We  did  not  mdude  ground  receivers  for  the  rravigation  s)rstem,  reasorung  that 
the  alternative  to  buildinga  Eiuopean  navigation  system  is  to  use  GPS  for 
European  military  needs  rafoerfoan  not  to  have  a  systeirr.  Consequenfly,  foe 
European  ruwigation  system  would  not  requite  the  purchase  of  additiorud 
ground  equipment 

Our  sources  were  ptedotninandy  secotrdary  sources,  whidr  are  wdl  known  for 
difficulties  related  to  reliability  and  interpretation.  Thus,  we  caimot  be  certain  of 
individual  numbers.  Our  goal  was  to  provide  rough  estimates  of  foe  magnitude 
of  foe  costs  and  capabiUdes  involved  tadier  dian  definitive  answers. 


CivUian  European  System  Costs 

Table  33  presents  a  sdected  set  of  civilian  Eureq^ean  systems  that  have 
substantial  joint  costs  with  military  systems,  their  costs,  and  dre  source  of  the  cost 
esdmates.  We  selected  diese  systems  because  th^  provide  either  data  of 
apparent  military  value  or  technology  to  a  military  system,  either  direedy  or  as  a 
precursor  system.  The  $7  billion  total  cost  gready  exceeds  the  cost  of  current 
rtedkated  military  systons.  We  did  not  add  these  itons  in  any  of  our  cases.  Our 
estimates  of  RAD  costs  came  mosdy  from  European  sources  aiKl  assumed  a 
continued  healthy  civilian  sector. 

Estimating  the  Costs  of  Alternative  Capability  Levels 

The  data  presented  in  Tables  3.1  aiKl  33  are  the  sources  of  our  estimates  of  die 
costs  of  adding  the  various  capabilities.  Tfowever,  die  system  costs  are  not 
direedy  comparable  because  diey  provide  services  that  last  for  different  periods 
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TakfeSJ 

CmI  IMa  for  9dMlad  OviUan  Span  SyilMW 


SatnOUsSyston 

nnpoea 

Daaign 

Lifatima 

(yaais) 

Number 

of 

SalalKlaa 

System  Coal 
Eatimala 
($  minions) 

Source 

CivUI&qMsat 

Conuminicallan 

10 

3 

867 

Intaravia 

Tsiecon  (Syracuse) 

Conununkation 

10 

3 

764 

DeCancaNcwa, 

6/3/91 

SPOT 

Imaging 

5 

1 

444 

bitaravia 

AfWnis 

Datar^y 

10 

1 

560 

AirfcCoamoa, 

11/18/91 

EDRS 

Datatalay 

10 

2 

1186 

AirdtCoamoa, 

11/18/91 

Topex/ Poeeidon 

Ocean  survaillanoa 
(SAR,  ahiineler) 

1 

Ifi 

bitaravia 

ERS 

Ocean  sutvcilliuioa 
^AR,ahiniatar) 

3 

2 

1002 

POEM 

Polar/diinata 

45 

1 

1095 

AirIcCbamoa, 

11/18/91 

Metaoaet 

Weather 

5 

3 

551 

bilmvia 

Locstar 

Navigataon 

12 

2 

392 

bitaravia 

SOURCBSc  batnKk  Spm  Obcdory  1991-92  (A.  VIMm.  wL),  Jana’s  Mnmalkin  Grn^, 
Aknndria,  VA,  1991.  Aka  fan  ftyfc  of  fta  Wadringlon  Offico  of  tha  Europaan  Span  Agancy, 
privats  coaanmiicallaa  <klad  Fab.  Id  1992. 

NOnS:  Topox/Poakcton  indwka  only  Curopoan  coata. 


of  time  aiKl  because  costs  are  iiKurred  over  different  time  periods.  Forexample, 
ttw  communications  satdlites  are  typically  designed  to  last  10  years,  while 
satrilites  in  low  earth  orbit  ^icaUy  last  only  3  to  5  years.  To  keep  a  system 
%ritose  satellites  will  last  for  only  5  years  opeiatii^  for  a  10>year  period  requires 
buying  twice  as  mai^  satellites  as  are  required  for  a  system  udiose  satdlites  will 
last  for  10  years. 

Our  solution  to  conqiaring  alternative  systems  witii  ditierent  time  frames  is  to 
consider  a  25-year  period  tiiat  conrists  of  a  5-year  period  during  wdtich  new 
systems  are  developed  and  deployed,  followed  by  a  20-year  period  in  whidh 
rou^y  similar  oqMbilities  are  opoated.^  The  20-year  operational  period  was 
chosen  as  a  reasmable  period  in  whidt  to  amortize  the  costs  of  many  of  the 
facilities  described  in  Table  32.  It  also  provides  ttte  same  time  frame  as  ttw 
analysis  of  force  projection  costs  used  in  Section  2. 


^Tachnologjr  wiO  pratMUy  diuige  aubstwtiaDy  over  a  25-ynr  pctiod,  with  cniB  decicning  and 
cyabflUkaincieaatog.  llwcakulaaonB  can  aboba  rationalized  by  amiming  that  die  same  amount 
ormoney  is  spent  to  buy  a  product  that  improwea  over  time. 
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This  analysis  plan  required  fwrtitioning  the  costs  in  Tables  3.1  and  32  into  costs 
incurred  during  system  devdopment  and  into  recurring  costs.  Thesyslem 
development  coats  indude  ground  fadlitityconstructian,  software  devdopment, 
and  RAD,  as  well  as  differences  in  costs  between  the  first  satellite  in  a  series  and 
subsequent  satdUtes.  When  detailed  information  was  not  available,  we  used 
rules  of  thumb.  Forexaiiq>le,lheEur(q)e«i%>aceAgerKy(ESA)findsttuitlOto 
15  percent  of  a  ^tern's  costs  are  for  ground  stations  and  misrion  operations. 

Die  10  percent  figure  is  ^kal  of  scientific  and  low  earth  orbit  observation, 
sridle  die  15  percent  figure  is  for  platform  missions.  We  decided  on  a  simple  rule 
^lere  mission  operation  costs  equd  1  percent  annually  of  the  cost  of  one 
generation  of  the  system,  and  up-front  costs  for  ground  operations  are  typically  5 
tolOpercent  A  second  rule  of  thumb, also  ftomtfie  ESA,  is  that  the  first  satdlite 
in  a  set  costs  50  percent  more  than  later  satdlites.  Die  extra  50  percent  covers  the 
cost  of  ground  stations  and  the  R&D  to  devdop  file  satdlite.  Rather  than  piddng 
any  particular  scenario  for  the  time  of  launches,  we  provided  average  armual 
costs.  Dtus,  die  expected  number  of  satdlites  purdiased  during  a  year  of  file 
operation  period  is  n/1,  where  n  is  thenuiidier  of  satdlites  in  orbit  at  any  one 
time  and  1  is  the  expected  lifetime  of  a  satdlite  in  years. 

Table  3A  shows  the  estimates  for  each  system.  The  up-ftont  costs  include 
construction  of  ground  faculties,  devdopment  of  software,  and  RM>.  D^costs 
of  die  first  integrated  recormaissanoe  data  center  are  induded  with  the  Zenon 
system  and  die  second  widi  die  communkatiimsintdligence  system.  Weshow 
die  partitkm  of  die  costs  incurred  while  the  system  is  operational  into  the  costs  of 
purchasing  satdlites  and  aU  odier  costs. 

For  exatrqile,  die  ground  network  for  ^cynet  is  estimated  to  cost  $12  bUlion 
(ftom  Table  32),  or  $240  mUlion  per  year  fix’ 5  years.  Because  Skynet  uses 
existir^  communication  technology,  there  are  no  RfcD  costs,  so  die  total  costs  for 
the  devdopment  period  are  $240  million  per  year.  In  the  Scynet  system,  there 
are  three  satdlites  in  orbit,  eadi  widi  a  design  lifetime  of  7  years,  so  that  on 
average  (me  must  purchase  3/7  of  a  satdlite  each  year.  Each  satdlite  costs 
approximately  $184  millkm,  induding  launch  costs  (ftom  554/3  in  Table  3.1); 
thus,  die  satellites  cost  an  average  of  184  x  3/7  =  $78.86  millkm  per  year.  Rnally, 
we  used  our  1  percent  rule  of  thumb  to  estimate  operating  costs  of  $554  million 
pa:  year. 

As  an  example  of  vdiere  rules  of  diumb  are  used  more  frequently,  consider  the 
radar  surveillance  system  Osiris.  Our  source  for  Table  3.1  estimated  diat  a  two- 
satdlite  system  would  cost  approximately  $15  billicm,  indudii^  launch  and 
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ground  costs  (fcHT  the  health  of  the  satellHe  only),  but  the  souice  provided  no 
ottterdetaib.  Using  die  rule  of  thumb  that  dte  first  satdlite  costs  50  percent  more 
duui  later  satellites,  we  calculated  that  the  first  satellite  would  cost  $900  million 
and  the  second  satdlite  $600  milUon.  We  used  the  $600  ndllion  as  the  cost  of 
eadi  satellite  purchased  and  used  $300  ndllion  as  the  total  of  RdcD  and  ground 
station  acquisition.  Thus  (as  shown  in  Table  34),  the  first  satrilite  incurs 
devdopment  costs  of  $60  million  per  year  ($300/5)  during  die  5>year 
devdopment  period  and  armud  purdutfe  costs  of  $120  million  ($600/5,  because 
of  the  5*year  lifetime).  To  maintain  a  second  satdUte,  one  needs  to  add  an 
addidond  ground  station  but  no  RdcD.  Since  groutd  stations  are  typically  5 
percent  of  a  satellite's  cost,  the  second  satdlite  requires  only  $30  million  for 
development;  or  $6  million  aimually.  Ihe  purchase  cost  of  dw  second  satdlite  is 
similar  to  that  of  die  first  In  both  cases,  1  percent  of  satdlite  purchase  costs  are 
spent  fw  armud  operating  costs. 

The  find  calculation  in  Table  3.4  gives  the  25-year  ^tem  costs.  Hiis  is  the  sum 
of  5  times  die  armud  devdopment  costs  plus  20  times  die  sum  of  armud 
purchase  costs  and  armud  devdrqiment  costs.  For  example,  for  Skynet  the  costs 
are:  5x240-t-20x(78fi6-t-554)s2,888. 

What  rennains  is  only  to  summarize  our  costs  across  the  capability  levels.  The 
last  column  notes  die  capability  levds  to  vdiidieadi  system  is  assigned.  In  the 
low-capability  case,  we  can  merdy  sum  the  systems  in  the  devdopment  and 
operating  periods.  However,  for  the  medium- and  high<apability  cases,  we 
eiqiect  that  the  European  nations  would  continue  to  operate  the  existing  systems 
during  the  5-year  devdopment  period.  Frar  example,  although  Great  Britain  has 
ex(»essed  extreme  interest  in  die  devdopment  of  a  system  similar  to  die  one  we 
call  EumUsat,  it  also  recendy  contracted  fcxr  die  purdiase  of  additiond  S^net# 
satdlites  that  will  not  be  launched  until  the  existing  Signets  become  unusable  in 
the  late  199()e. 

Hie  first  line  in  Table  35  shows  the  totd  life  cyde  cost  of  each  of  tile  diree 
systeim,  induding  devdopment  acquisition,  and  operation  for  a  20-year  period. 
The  totd  25-year  system  cost  for  the  limited-case  current  European  military 
systems  is  just  under  $9  bilUon.  The  medium  case  would  roughly  triple  it  to 
$26u9  billion,  and  the  high-capability  case  would  increase  the  cost  to  $465  billkm, 
or  five  times  the  resources  of  die  limited  case.  The  remaining  lines  of  die  table 
allocate  die  life  cycle  costs  between  a  5-year  devdopment  period  and  a 
subsequent  20-year  operationd  period. 


Lknilad 

Medium 

Higli 

Totidcatt 

A  vMgt  annual  coat 

8S 

26.9 

45.4 

Davdopnant  pariod  ^  yea.) 

07 

13 

2.4 

Opafalii^  parted  (20  3na.) 

03 

0.9 

17 

NOIB:  TaMcoMdonotaddbacMiMaffOHBclkvkiaMnricoMB. 
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4.  Conclusions 


Tabfe  4.1  combinn  ttte  COM  estiimtcs  from  the  foree  projection  and  satellite 
systeniBanalyaee.  It  reveals  that  force  projection  donynates  tfie  low-capability 
case;  however,  at  greater  levds,  the  two  capaMlilies  contribute  nxighly  equalty  to 
the  costs  for  an  independeitf  European  farce. 

While  these  coats  could  feesfaiy  be  aocomnodated  by  the  annual  $160  billion 
(1969)  defense  budgets  of  the  NATO  European  nations,^  fae  issue  is  how  mudi  of 
their  defense  budgets  are  the  European  nations  willing  to  devote  to  gain  different 
amounts  (rf 'independence*  or  robustness.  The  modest  systems  (rfttie  low  case 
($27  billion  over  25  years)  provide  some  independent  capaMUty,  but  farmany 
uses,  ttiey  will  reqpdre  the  aid  of  robust  U5.systen»  to  minimixe  risk.  Thehi^ 
case  ($95  bOlkm  over  25  years)  wiU  provide  mme  robustness,  but  even  tfiis  %vill 
not  match  the  levd  of  U.Srobustrtess.  For  exaii^>le,  far  conq>arison  purposes. 
Table  4.2  shows  apfnoximate  numbers  of  US.  aircraft  in  the  year  2000  versus 
vdiat  the  bidependent  European  Foroe  (lEF)  would  buy  in  fae  high  investment 
case. 

Thus,  the  question  becomes  whether  the  greater  capabiliiy  afforded  by  the  high 
case  is  wortfi  die  150  percent  cost  increase  over  die  low  case  Howmi^tthe 
European  nations  judge  these  expenditures?  A  natural  way  would  be  to 
conqHuedtem  with  current  planned  ndUtaiy  expenditures.  Litl989,d)el2 
European  nations  of  NATO  spent  $160  billion  on  defense  They  plan  to  reduce 
drat  by  20  percent  or  more  in  die  next  few  years.  For  comparison,  in  the  high 


T^4.l 

CombkiMl  Cost  BsHniaN  for  Independent 
Eerepem  Force  (I  bilUene) 


Low 

Medium 

Hi^ 

Force  projection 

18 

32 

49 

Setrilite  intdiigence  system 

9 

27 

46 

Total  costs  (2Syear  life  qncle) 

27 

59 

95 

Btimue  1990-im.Tht  Intawtonl  bvliliniiorSlntegic  Stadta^  Londoiv  1990. 


42 


TaM*4J 

PMiMltd  U  A  AlKorfl  la  IlM  Ymt  2000 


Aircraft 

NtardwiiofUS. 
Aircraft  in  2000  AJ>. 

mFHgh 

bivostiiiant 

C-141 

in 

0 

C-17 

120 

116 

KC-10 

n 

60 

C-5B 

SO 

0 

CRAF  (T^cargo  squhraknls) 

74 

25 

KC-iaStmksrs 

515 

30 

C-130 

332 

153 

SOURC&  US.  Stmtqfe  >IMjl  Ckakm.  intUuto  fv  Fonign  Policy 
Anolyao,  WaMngkm,  D.C,  lM6h  and  oOmt  loimi. 


case,  we  oon^Niled  costs  for  the  fint  five  yean  to  be  loughly  $7  billion  per  year 
for  new  force  projection  and  intelligence  eqidpment  To  fit  these  costs  in  ttie 
budget  would  mean  a  4^  percent  greater  leductian  of  other  kinds  d  defense  on 
top  of  file  20  percent  piMined  reduction.  Altecnativety,  in  fire  limited-cr^Mbility 
case,  we  oorr^nited  tfiat  the  first  five  years  would  cost  rou^dy  $25  billion 
annually,  whidt  is  equivalent  to  a  15  percent  greater  reduction.^  fosneraof 
declining  budgets,  fire  costs  of  a  robust  capdrility  could  be  absorbed,  but  ate  they 
wmth  die  inevitaUe  displaoennent  of  other  natiorud  or  regional  needs? 

Odier  questions  arise  for  an  independent  Eunqrean  force.  Who  provides  the 
command  and  oordrol?  Hie  U5.  Traraportation  Command  has  central  oontnd 
over  U5.  force  projection  resources,  and  we  have  assumed  central  control  in  our 
calculations.  Is  such  central  contndpossiUe  in  die  Western  European  Union?  If 
so,  how  long  will  it  take  to  develop  sufficient  experience?  Wherewouldthe 
technical  officers  come  Irmn  to  run  such  a  system?  If  the  force  projection  or 
intdl^enoe  analysis  capability  is  parceled  out  across  several  countries,  how 
would  it  be  controlled?  Would  it  be  sufikkn^  responsive?  All  these  cost  and 
corrumand  problems  have  to  be  addressed  vdien  devdoping  an  independent 
European  force. 


^Hw  COM  oonlmlkm  migM  Iw  win  graalar  if  ttw  iMW  t3falui»  ■«  canidmd  10  Gooipali  agstaut 
lh»cnrwnHwpcnq>i*mtaiewRfcP«>dprocuHiiWBtportioi»ofe»«budgU.  Thi— porttow  of 
aubudgUtmdloitoyacomUntihiwofawiouibudgot  (In  SwIMIkI  Status  UMylwwraBMifMd 
tOpwMntoftiwbudgotinrwintiipanddcmnbucMywfa.)  WngSOfCTnUoarMoonoMfHco 
ol  Uw  Biaman  natfom' budget  would  moan  UmI  ahidit-«oot  fyUnn  w«dd  hove  to  diiplMO  10 
pwceni  of  MtD  aid  procuninml  for  cnnvni  eyitiOM. 
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Appendix  A 

Computations  on  Deploying 
rorce  Cargo  Needs 

Ihe  foice  package  and  ttw  tonnage  infonnktion  in  Section  2  are  omibined  to 
anrive  at  ttie  cargo  needs  ot  the  medluin,  and  heavy  toice,  vdiich  are  shown 

below  in  Tables  A.l‘-A.4. 


TMA.1 

Cugo  Needs  for  Mghl  Faece  Padcagt 
(MteoexlMOi 


Units 

Cargo 

Amount  Outaiaad 

1 AAST  Division 

23j0 

1.4 

4-CS/CSS 

23j0 

1.4 

3  Rghler  Squadsons 

6X) 

11 

Total 

510 

4.0 

TebkA^ 

Cargo  Needs  for  Modkoe  Feice  Padcage 
(MlomxlOOOi 


Units 

Cargo 

Amount 

Outsize 

Units 

Cargo 

Aanount 

Outsize 

1  AAST  Divisian 

23.0 

1.4 

2  li^t  infontry  Divisions 

251 

.8 

4CS/CSS 

23.0 

1.4 

4CS/CSS 

251 

0 

ILi^t  Armored 

Division 

211 

11.9 

1  Light  Armored  Division 

22.1 

11.9 

+CS/CSS 

22.1 

11.9 

■KS/CSS 

22.1 

11.9 

6  R^tor  Squadrons 

12j0 

2.4 

6  R^ter  Squadrons 

110 

2.4 

Total 

1021 

290 

Total 

106.6 

27.8 

Average  medium 

force  padcage 

104 

28 
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TaM«A3 

Caf|s  NMdi  for  Hmv7  Fmm  Plidiagt  (w/«  CSS) 
(MiMMXimS 


Unit* 

Amount 
Cargo  Outiica 

Unila 

Amount 
Cargo  Outaiaa 

Units 

Amount 
Cargo  Outaixa 

2lJght 

liJ&uiliy 

DivitiaM 

25J 

J 

lAAST 

Dhriaioii 

23.0 

1.4 

ILight 

hifontry 

Division 

12 

1.4 

lUght 

Annorad 

DIvirian 

22.1 

11.9 

ILight 

Annorad 

DfoWon 

22.1 

115 

lAAST 

Division 

23 

115 

IHnvjr 

Annorad 

Dhrixkxi 

71.1 

273 

IHaavy 

Armorad 

Division 

71.1 

273 

IHsavy 

Annorad 

Division 

22 

273 

Squadfotu 

12.0 

2.4 

6Fi^tar 

Squadrons 

125 

2.4 

SR^itor 

Squadrons 

71 

2.4 

20Filriot 

FiraUnilt 

S£ 

1.1 

20Fatriot 

RraUrits 

55 

1.1 

20  Patriot 
Rra  Units 

1255 

1.1 

Total 

136.2 

435 

Total 

1345 

441 

Total 

1465 

445 

Avaraga 
haavy  fom 
packaga 

139 

44 

Tdrl«A4 

Cugo  NMds  fw  HMvy  Fem  (wMi  CSS) 

(MtomxlOOO) 


Units 

Cargo 

Amount 

Outsizs 

Udts 

Cargo 

Amount 

Outsi» 

2  L^d  hifontry  Divisions 

253 

.8 

lAASLT  Division 

23.0 

1.4 

*CS/CSS 

253 

.8 

4CS/CS5 

23.0 

1.4 

1  Li^  Armorad  Division 

22.1 

115 

1  Light  Armorad  Division 

211 

11.9 

4CS/CSS 

22.1 

115 

4CS/CS5 

211 

11.9 

IHsavy  Annorad 

1  Hsavy  Annorad 

Division 

71.1 

273 

Division 

71.1 

273 

+CS/CSS 

71.1 

273 

4CS/CSS 

71.1 

273 

6  H^itar  Squadrons 

125 

2.4 

6  R^tar  Squadrons 

110 

2.4 

20  Patriot  Rn  Units 

5.8 

1.1 

20  Patriot  Rra  Units 

5.8 

1.1 

Total 

2546 

835 

Total 

2503 

84.7 

Avaraga  haavy 

ibroapackaga 

252 

84 

45 


Appendix  B 

Airlift  Parameters 


Methodology  for  Assessing  Transport  Performance 

Hie  perfonnenoeof  air  tiamports  is  a  fioictian  of  vehicle  technical  characteristics 
and  scenario  variables.  Ihe  technical  diacscleristics  that  determine  aircraft 
performance  are  speed,  iange/payload,utiHgatinnrrte,*  and  loading  and 
unloading  efficiency.  The  scenario  variid>les  that  affect  cargo  deliveries  are  travd 
distances,  airfield  accessibility,  airfidd  capacity,  and  airfidd  infrastructure, 
indudb^  fud  availability.^  The  rdationsldp  between  transport  characteristics 
and  scenario  variables  can  be  expressed  in  general  terms  as  fdhnvs: 

The  required  nundier  of  aircraft  by  aircraft  type  ^Tonsiage  Required  /  (PxQ 

idiere 


P  s  die  payload  per  cycle  by  aircraft  type 
C  s  the  nutrdrer  of  cycles  per  period  Ity  aircraft  type,  and 

the  number  of  aircraft  is  die  unknown.  Tonnage  required  is  exogenously  set 
Pajdoad  is  a  function  of  aircraft  capd>ilitieB,  cargo  type,  and  uiuefuded  distance. 
Cargo  type  is  assumed  to  be  a  generic  mix  widi  20  percent  outsize.  (See  Table 
B.I.) 


lUHlizatton  me  it  Aw  pncntagi  of  a  day  that  an  airctaft  lyp*  can  fly. 

^Ihe  capadly  of  an  aifiift  route  ayatem  it  a  function  of  many  taMamlalad  vaciabiaa  induding; 

(1)  the  capabittliaa  of  an  route  aifporta  for  aervidng  airaafi;  (2)  the  nuadiar  of  avafliNe  pilota  and 
other  crewf  to  operate  aircraft  and  inaintenencefocflitiea;CT  the  avaflabilttyofmalefiel  handling  and 
fueling  etfuipiiiml;  (4  the  availability  of  fud  and  odier  corwanaUm;  (5)  the  capability  of  An  air 
traffic  control  ayataiM:  (6)  Am  quanAty  md  geometry  of  airport  ramp  space;  and  (7)  the  allocation  of 
available  raaouroaa  to  the  aMift  mMon  by  ^tical  and  nAHtary  authocitiaa  at  en  route  and  reception 
airporta.  ThiaaiialydahaenecimarUyUimAfiedAMeeconirtwvaTiahlaabyfocuiingeoidyonAM 
ramp  apace  and  air  traffic  MmitaAona  of  reception  airporta.  TWaaiayliflcaAonlaneceaaarybecauae 
acroat  Am  apecirum  of  potaiAial  trouble  spots  hi  wdddi  Europoan  rwAona  mif^  dwoae  to  intervetM; 
there  it  a  large  variaAon  in  availaMeaervicea  at  en  route  and  dee  AnaAonfocAiAaa.  PurAMnnore, 
triiere  en  route  ahparla  arc  concerned,  there  ia  boAi  conaidarable  dadce  aral  Am  capability  of 
aubsAtuAng  aerial  refueling.  Phially,aonM  airport  HmitaAow  may  be  impoaed  by  foctora  not 
nonnaHy  available  in  atandard  raferencea.  Iheae  include  the  fuel  c^adty  of  ptyae  entering  Am 
abrfidl  An  availability  of  bed  apace  for  creiv  raet  Am  dMance  between  fuel  atancbi,  and  Am  manber 
of  ahcr^jacka  and  oAier  hey  maintenance  toola.  Aa  a  reauit  ASs  analysis  focuaaa  on  macroievcl 
conetrahAa;  and  Awe,  An  renting  numbers  dioidd  be  thought  of  aa  theaceAcai  upper  IhiAta  on  the 
performarioe  of  the  airlift  aircroft. 
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TabkB.1 

PajrlMdi  (Mifk  taM) 


Range  (km) 

C-130 

B*7^  Equivalent 

C-17 

A-300 

2000 

12 

80 

54 

45 

3500 

11 

80 

54 

45 

4500 

7 

80 

51 

45 

5500 

n/a 

80 

48 

45 

6500 

n/a 

75 

37 

40 

n/a  ■  not  ifiplicibiK* 


The  number  of  cydes  omipleted  %vittdn  a  period  is  a  function  of  cycle  time. 

Cyde  time  is  a  function  of  aircraft  speed,  scenario  distance,  total  on*ground  time, 
and  allowaUe  daily  aircraft  utilization.  These  parameters  can  be  e]q>ressed  as 
folknvs: 

Cyde  Time  » IFTn  x  (1  + 1(24  -  Ute)  /  24])  +  LT  +  ET 
tdiere 

SFTn  s  tite  sum  of  all  route  flying  times, 

Pl'n  s  route  distance  divided  by  route  !qpeed, 

(1  +  [(24  -  Ute)  /  24])  s  maintenance  hours  per  flight  hour  plus  1, 

LT  s  loading  and /or  unloading  time;^ 

ET  s  enrmite  services  time  for  rduding  and  crew 

duuige.3 

In  addition  to  die  above,  a  parallel  set  of  calculations  must  be  performed.  These 
calculations  impose  constraints  ttiat  must  be  met  F(»exaix^>le,  the  operation 
cannot  overload  the  runwi^;  so  witti  only  one  runway,  a  mix  of  aircraft  ttuit 


^An  altanwliva  method  would  not  add  LT  or  ETbiit  would  Mnimc  Unw  acttvito  am  o^turad 
wlMndwobiacItva  utilization  mla.  ThoU.&Kfiiitvy  AifliftCaoiaiand(MAC)uaeBtfiiBaltenntiv8. 
^  tiaating  LT  and  ET  aa  otoMiouB,  Mb  andyris  ajqpoctad  cyda  ttanaa  ty  the  amount  LT  phiB 

Et.  ThiaiBdanebaeauaaloawgandanraotaaarvioeliaieBniaybainSuancacIbyliiatfanalalcanfor 
taaka  parfofmad  by  non’dilift  paraonnaL  audi  ae  ttia  oranafa  of  cargo  and  oparatora  of  aifportB. 

Hiaaa  taaka  induda  providing  cargo  and  6ial  to  load  aboard  tliaairaafL  providing  maintananca  and 
fuel  ataneb  for  aarvidng  dM  airoralL  and  providing  properly  loaded  mDM  for  dw  pacific  aircraft 
typauaad.  TaldngLT«MiEToutaide  die aaain aquation  dwuldidamy  be  afcompanlad by  a  anuffl 
chngaintheobiadivaulilizalionrata.  This  haa  not  bean  dona  bacauee  of  the  cooiplexiW  of 
devHopingob|acdva  utilization  nrtaa.  WebaHeveddBoontrovatay  is  important  only  at  dw  margin 
and  dMa  not  aubatandvaiy  affact  tWa  dmpHfiad  anaiyaia.  SteMBUaryMrUftPImmiHg  futon,  VS.  Air 
Force  Fbi^det  7K-2, 1987. 
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en^^Msizes  a  laige  ntioiber  ol  small  alroaft  may  exceed  the  runway  capaci^. 
However,  if  three  runways  are  availaUe,  then  ttiis  constraint  may  not  be  an  issue: 

•  Runway  consunqjtionsnumberof  aircraft  cycles  per  period  X  2x8 

—  the  multiplier  2  is  for  one  landing  and  one  takeoff  per  cycle. 

—  the  multiplier  8  is  for  8  minutes  per  landing/ takeoff  event 

•  Runway  capacity  >  24  x  1  x  30 

—  the  multiplier  24  is  operations  hours  per  day  (could  be  less). 

—  the  multiplier  1  is  the  number  of  run«vays  (could  be  more). 

—  the  multiplier  30  is  the  period,  in  days,  we  are  examining. 

•  Runway  omsumptum^  runway  capacity. 

An  additional  constraint  is  that  the  assumption  of  ramp  space  at  the  airport 
cannot  exceed  dte  quantity: 

•  Ramp  space  consuRtytion  »  sumover  all  aircraft  types. 

(space  required  by  aircraft  type  X  time  required  to  conduct  ground 
operations  by  aircraft  type  X  numba*  of  cycles  by  aircraft  type  over  foe 
period) 

•  Rarity  space  capacity  »  physical  square  feet  x  pocentage  alkxated  airlift  (50 
percent)  x  operational  hours  per  day  (24)  x  period  width  (30). 

•  Ranty  consumption  ^Runway  capacity. 

Ihe  equation  above  requires  aircraft  space  requirements  data  aixl  ground-time 
plannii^assuiitytions.  These  assumptions,  and  the  data  for  the  parameters  of 
the  earlier  equation,  are  shown  in  Tables  62  md  62. 


TabkB2 
Aircraft  Paridng 


C-130 

B-747 

Equivalent 

C-17 

A-300 

Paridng  raquiiemants  for  aircraft 
(square  feet) 

13/00 

45283 

28,908 

45283 

Multtyle 

3.45 

3.45 

2.14 

3.45 

%>ace  per  aircraft 

44,919 

156271 

61263 

156271 

Aircraft  per  50/XK)  square  feet 

11 

3 

8 

3 
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Table 

Airetaft  1  oading/Unloadfaig  Tfanea  and  UtiUzatioo  Factora 


Flaming  Facton 

C-17 

B-747Equiv. 

C-130H 

A-300 

On-load  time  (hours) 

125 

35 

05-1 

35 

En  route  service  tuns  (hours) 

125 

15 

15 

15 

Off-load  time  (hours) 

125 

3-5 

15 

3-5 

Utilizations  (houis/day) 

15.65 

10-115 

8 

10-125 

A  aeries  of  similar  constraints  could  be  applied  for  support  equipment  and 
stq>plie8  sudi  as  fuel,  fud  pumps,  fud  trucks,  materid-handling  equipment,  and 
the  total  number  of  aircraft  crew  available.  Hoivever,  tfiese  require  a  more  far* 
reachittg  arudysis  than  we  are  attemptii^  here,  atul  foese  variables  are 
themsdves  policy  variables  (ije.,  having  more  or  less  of  ttus  equipment,  dther  or\- 
site  or  ready  for  deployment,  is  itself  a  policy  decision). 


Fleet  Composition 

The  rules  for  designii^  aiiiift  fleet  compositkm  were  as  follows.  Whenever 
existing  basdine  capacity  could  peiforma  taskwitttouthinderingddiveiy  of  the 
total  requirement,  it  was  preferred  as  the  least-cost  option.  When  the  basdine 
was  incapable  or  insufficient,  new  civil  aircraft  capadty  was  ttw  next  preference 
because  of  its  lower  cost  relative  to  military  airlift  aircraft  When  some  portion  of 
the  requirement  was  still  unmet,  military  aircraft  were  used.  Ihe  foctors  used  to 
control  ttie  utility  of  ttie  various  aircraft  were  range,  pi^load  (quantity  and 
outsize  capability),  aircraft  ground  requirements,  airport  raiiq>  space,  and  air 
traffic  amtfol  limitations. 


Appendix  C 

Tanker  Requirements 

Tankere  Required  for  En  Route  Refueling 

Weassumediheuseof  die  Airbus  300  modified  for  tanking^  %vith  100,000 
pouikis  of  off-foad  hid  available  and  oqMble  of  flying  15  sorties  per  day.  We 
used  ttie  grouped  airlift  fleets  shown  in  Table  25. 

Aiiiift  refueiir^  requites  SOXXX)  pounds  im  a  4500-kilometer  mission  (out  and 
return);  then: 

•  for  48  airiiften  (EC-17/ Airbus),  48  x  50X)00/100/)00/15  » 16  tankers/day. 

•  for  63  C-17S,  63  x  50/)00/100/)00/15 21  tankers/day. 

•  for  116  C-17S,  116  X  50X)00/100X)00/15  »  39  tankers/day. 

For  filter  airciaft  (6  squadrons  024PAA= 144  fighters),  we  assume  6  days  to 
deploy  or  24  aircraft  per  day,  eadr  requiring  24750  pounds  of  lefuding. 

•  24  aircraft  x  24750  pounds  =  594500  pounds. 

•  Taitkass  594500/100,000/15  s  4  per  day. 


Tankers  Required  for  In-Theater  Operational  Support 

We  assume  6  squadrons  (144)  of  F-16  class  aircraft  based  dfoer  750  or  1500 
Idlometers  from  the  target  (or  combat  air  patrol)  area.  Two-tfiirds  ate  in  die 
attack  nnode  and  rme-ttiird  in  the  defense  mode  (less  10  percent  for  reserves). 
(See  Table  Cl.) 

If  maximum  airlift  operations  are  completed  prior  to  hostilities,  ttren  orUy  32  to 
51  tairkers  are  required.  If  both  operations  are  conducted  simultaneously,  ttien 
we  get  the  results  shown  in  Table  C2. 


^Att  the  V/drid't  Airentfl,  Jane's  bifonna(ion  Group,  Alexandria,  Virginia,  1990-1991. 


TAkCl 

Tankm  Rtt^ind  fat  In-Th— Itr  Oputiaml  Support 

Distana  from  Tugit  (out  and  bade) 


750  km 

1000  km 

Fud  raquirad  tai  1000  lbs. 

Atlad(/aoftia 

12A 

28 

CAP/aortie 

20 

20 

AHadc  sortiM/day 

173 

173 

Dafonaa  sortka/day 

130 

130 

Fud/day  attack 

2214 

5017 

Dateisa 

2600 

2600 

Totd 

4814 

7617 

Tankers  requiied  (Totd/lOO/U) 

32 

51 

TA1«C2 

Tankan  Raqulnd  for  Sfanollanaoita  Opanliona 


Scenario 

Maximum  Poasibk 
Hghter  Operationa: 

750  km 

Tanken 
1000  km 

1,2A,3A 

52 

71 

2B,3B,4A 

57 

76 

4B,4C 

75 

94 

51 


Appendix  D 

Costs  of  Force  Projection  Alternatives 


This  appendix  documents  the  derivation  of  25^year  life  cycle  costs  for  the 

following  airlift/sealift/tanker  scertaiio  groupings  shown  in  Table  D.l. 

These  groupings  do  not  reflect  unique  rai^/lift  omibinations,  but  rather  they 
represent  tange/lift  requirement  coofoinations  that  require  siinilar  numbers  of 
outsize<apableinilitary  airlift  aircraft  (U.,C-17s).  Consequently,  since  it  is  the 
outsize  capability  that  tends  to  be  the  dommant  cost  driver,  foese  groupings  will 
provide  distinct  breaks  in  terms  of  the  required  InvestmenL  Thus,  by  grouping 
in  this  marmer,  assessments  can  be  trrade  about  the  "amount'  of  capability  that 
can  be  purchased  at  specified  fundir^  levds. 


Assumptions 

General  Assumptions 

•  Twenty-five-year  life  <ycle  costs  encorttyass  all  relevant  RfeD  and 

procurement  expenditures,  as  well  as  25  years  of  operations  arrd  support 

•  All  costs  are  given  in  ocmstant  FY 1991  US.  dcdlars.  All  costs  tuAori^nally  in 
FY 1991  dollars  were  adjusted  usrng  tne  inflation  rates  provided  in  Air  Force 
Regulation  (APR)  173-13,  USAF  Cost  and  Plannmg  Factors,  as  of  28  January 
1991. 

•  The  total  number  <rf  each  military  aircraft  type  procured  equals  125  percent 
of  the  operational  requirement  (The  additional  aircraft  are  for  attritkm,  the 
maintenance  pipeline,  and  crew  trainir^.) 


Tart»l«D.l 

Aiilifl/Scaliftn'ankcr  Groupings 


A-300  A-300  B-747 


C-130  EC-17  Froi^ter/Tanker  Errighter/Tanker  Equivalent 
Scenario  Active  Active  Active  CRAF  CRAF  FSS/RoRos 


1,2A,3A  153 

32 

16 

5 

25 

2B,3B,4A  153 

63 

30 

15 

25 

4Bfr4C  153 

116 

30 

30 

25 

9 

9 

9 


S2 


•  Military  aircralt(Hrocurefnentoo«tB  include  ba^  flyaway  costs  plus  a  16 
percent  allowance  for  initial  ^Mures,  support  equ^ment  training,  md  data. 

•  It  is  assumed  that  aircraft  are  operated  in  one  of  two  modes:  aspistoflhe 
active<luty  fcMce  (Active),  mr  as  part  of  %vhat  we  term  the  Civilian  Reserve 
Air  Fleet  (CRAF)-  In  this  latter  canoq>t>  aircraft  would  be  procured  by 
airlines  or  air  freig)tf  companies  under  agrecmenls  with  European  ministries 
(^defense,  ‘nteseagreeinentswouklspecify  what  military  features  were  to 
be  added  to  the  aircraft  aitd  what  amqiensation%voukl  be  paid.  These 
aircraft,  along  wifo  crew  and  maintenance  personnd,  would  then  be  turned 
over  to  the  military  in  time  of  need.  Hie  advantage  of  this  concept  is  ttiat  it 
costs  less.  However,  req)onrivene8s%rill  also  be  lower,  sbice  it  will  take 
longer  to  asseiidile  tfie  aircraft  and  the  airlines  %vill  resist  providmg  the 
aircraft  in  any  but  the  most  pressing  crises.* 

•  All  aircraft  opemtkm  and  support  (OfcS)  costs  are  peacetime  operating  costs; 
no  costs  associated  with  potential  mobilizations  ate  included. 

•  All  militaty  aircraft  O&S  costs  reflect  current  USAF  transport  aircraft 
maintenance  policy  and  are  based  on  a  flying  program  of  620  hours  per  year. 
O&S  costs  for  aircraft  that  typically  fly  either  more  or  less  than  620  hours  per 
year  were  normalized  to  620  hours  per  year  under  the  assumption  ttiat  40 
percent  of  annual  aircraft  O&S  costs  are  fixed  and  60  percent  are  flying-hour 
rdated. 

•  The  total  number  of  ships  procured  equals  110  percent  of  die  operational 
requiremetrt.  (Hie  additional  ships  (^set  the  maintenance  pipeline.) 

•  It  is  assumed  ttiat  ships  are  goverronent-owned  but  maintained  in  reduced 
cqierating  status  (4- to  5-day  readiness)  by  commercial  Arms  under 
government  charter. 


System-Spec^  Assumptions 

This  section  discusses  the  system-specific  assunqifions.  The  tables  provide  R&D, 
unit  procurement,  and  O&S  costs  for  the  aircraft  used  in  the  study  so  that  ttie 
reader  can  do  additional  anaiysb  if  desired. 

C*13CfActivc.  Current  European  military  aircraft  capacity  indudes 
approximately  200  C-13(£6cH  aircraft,  a  number  that  comfortably  exceeds  the 


1  For  addWonal  badigroiind  on  the  CRAF  coneapt  Mt  Mary  E.  Chcnowcdv  The  Od0  Itenw  iUr 
nm:  AntsMmpevftheUmofCammtrcUAmmtoExfmiMBiSmfOtfMSiiaDuiiHgCimSHgmciet, 
N-2S38.AF,  RAND,  S«iia  Monka,  Calif.,  June  1990 
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'iMMeUne*  European  C-130ci|»KityMmiined  in  this  anal)rai8.  Thus,  no  RfcD  or 
procurement  funds  are  required.  Moreover,  siirce  the  C-130s  are  used  to  satisfy 
eidsthig  peacetime  requirements  (e.g.,  hare  Mq^y,  personnel  tran^KHtation),  no 
aivuialO&S  costs  are  chargeable  to  thb  mission.  (See  Table  D2.) 

OIT/Active.  IEFC-17  procurement  Is  assumed  to  tag  on  to  the  bade  end  of  the 
currentty  planned  12(>4lrcraftlJSAF  buy.  An  R&D  recoupment  charge  of  $20 
million  per  aircraft  has  been  irKluded  in  the  unit  procurement  cost 

A«300  Preighter'Tankei/Activc.  Conventional  A-300  frei^iters  are  assumed  to 
be  modified  on  the  production  line  so  they  have  an  irv^ight  capability  to  c^-load 
fuel  The  basic  coruxpt  is  that  the  A-300  would  be  fitted  rvith  additional  interrud 
piping,  fuel  pumps,  a  control  panel  in  thecodq>it,  arrd  necessary  hardpoints  for 
the  mounting  of  drogue  pods  (on  the  wingtips).  Ihe  drogue  pods  would  then  be 
stockpiled  at  mobilization  prtints.  A  basic  A-300frei^ter  is  estimated  to  cost  $75 
million;  the  in-line  conversion,  roughly  $800,000;  aird  two  drogue  pods,  about 
$900,000  ($450,000  eadi).  Ihus,  overall  flyaway  cost  is  estimated  to  be  rougjhly 
$77  million.  (See  Table  D3.) 

Qvi]ianA*300Ereighlcr'Tankcrs/CRAF.  Here,  the  same  modification  as 
described  above  is  done,  but  there  is  a  diflerent  operational  corKSpt— the  planes 
would  be  owned  by  an  airlirw  or  air  freight  company  and,  with  die  exception  of  a 
brief  trainirig  period  eadt  year,  would  be  required  only  in  times  of  crisis. 
Consequently,  the  military  would  not  have  to  pay  the  bask  aircraft  cost  of  $75 
million.  Instead,  it  would  pay  die  $1.7  million  conversion  cost  plus  a 
reimbursement  to  dre  airline  for  carrying  the  extra  weight  of  the  fuel  traittfer 
equipment  (about  300  pounds).  BasedonU5AFe9q>erierKe,alunq>sum 
payment  for  the  additional  fuel  costs  for  die  life  if  the  aircraft  would  be  on  the 


Table  D.2 

C-1301ifcCyde  Eksaant 

Life  Cycle  Element 

SxMillion 

RAD 

0 

Unit  procuiement 

125-135 

Annual  OfcS  cost  per  opentkaial  aiicraft 

73 

SOURCE:  Source  of  beek  flmvay  coet  Dec.  1990  itected  aoqui- 
Bition  rqiott  (SAR).  Source  of  Rid)  recoupment  dum  IbankNonnan, 
Loddieed,  Source  of  annual  OfcS  cool:  Dk1990,SAR.  Hw  actual  range 
ptovidad  by  Frank  Nonnan  waa  $15  mflHon  to  $20  million  per  aircraft 
and  waa  bmed  on  a  propoeed  Loddiead  ftmign  aale  of  ftw  C-5B  several 
yean  ago.  Amther  source  indicalsd  dwt  current  U5.  surchargn  can  Ik 
m  as  24  to  70  percent  (See  ‘Industry  IVesaure  Forem  DoD  k 
Review  Recoupment  Policy/  Neam,  ^xil  22, 1991,  p.  4.) 
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TiMcDJ 

A-aOO  TmkufAOtn  LMt  Cycto  Bun* 


LifsCydaElaniant 

SxMiOion 

RAD 

20 

Unit  procumnmt 

89 

Aimusl  OirS  oast  par  opnational  aifoaft 

42 

SOURCES  BMtc  flyawajr  oMfc  miAat  InUlMjww  (film  wtoh—  to 
MBMin  BJ.n  cnt:  K&IO  pwyi  «*!.»  Amnl  OfcS 

flMi:  amatd  to  b*  Hm  mmm  m  1^10  (nhtojnit  fram  AR  173-13^ 
Canmntancoto:  KC-lOpwynoBc*. 

<»tlerof$300<000.  Thus,  flymvay  cost  (including  the  lump  sum  veiinbunaiient) 
is  estiineted  to  be  about  $2  million.  With  lespect  to  ciew  training,  it  is  assumed 
that  the  aiiciaft  would  be  called  up  for  a  five<lay  period  eadt  year  (the  airline 
paid  hw  the  period  it  was  out  of  regular  service)  and  diet  the  drogue  pods  would 
be  attached,  and  witti  that  die  crews  would  then  practice  residing  sorties.  Ihe 
annual  O&S  costs  associated  with  dUs  concept  are  estimated  at  $2004XX)  ($90,000 
for  diarter  costs,  $90,000  for  fuel  costs,  and  $20XX)0  fmr  aircrew  compeMation  at 
full  airline  wage),  ^ee  Table  D4.) 

avilianB-TiTEquivalenla/CRAE'.  Since  these  aircraft  are  not  enhanced  in  any 
way,  no  conversion  costs  <nr  lump  sum  reimbursements  are  required. 
Additionally,  no  ^wdal  peacedme  trafaiing  is  required,  so  iw  annual  peacetime 
OfcS  costs  are  incurred.  Ihus,  no  costs  are  incurred  for  this  alternative. 

Fast  Supply  SUps/Rsducsd  Opctadag  'Ihefostsuiq>lyshipisa30'knot 

ship  with  a  cargo  aqwdty  of  2204XX)  s<pi<!> Its  huUformarKl  dimensions 
are  identical  to  die  8  FSS  currendy  to  die  U5.  Navy  inventory  (i.e.,  it  is  a  proven 
design).  (See  Table  D5.) 


TsMsDA 

AoaOOFniglilerTaiiluECRAFLifsCjrde  Plnaint 


Life  Qwls  Ehmant 

$xMillion 

RAD 

20 

Unit  procurement 

23 

Annual  OAS  cost  per  operational  ancreft 

03 

SOURCE:  AimMl  016  cost  wObmIw  art  tolwi  ftom  if#ani»iian 
pnvktod  by  ew  1X>10  prognm  offiot  and  otfur  RAND  wofk. 
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liiiCyckEkBiit  SxMilUon 


RW  0 

Unitpiacunmait  204 

AiwualOfcScort  par  op<nition»l  aircraft  6j0 


SOURCBSe  Safiawafcoab  “SteatmtcS— 
at  SOB  WoiUng  Cm  MiiHug,  May  23,  1991  tetna  by  Biwmt  E 
Sawita  Aai|>hB*waWiifciaand«?twligir  SaMM  Na^  Saa 

Sjate  CoeimaME  TMa  imrldad  an  ROM  (RNMh  ante  of 
BMSnHuda)  artnalt  for  (ha  FS?  of  S28SM.  It  wm  iMad  oai  (ha 
yiyttontltethaa^aioiddbabidRtoaUEaWpyatd.  Hoivaw, 
(te  Bmapaaw  would  inrioiteadly  boy  (hair  aMpa  ten  Burapan 

aMpyardi^  which  wo  hawa  aaaunad  tB  ba  25  paicant  noaa  prated 

Ja^S.  aMpyarda.  Thin,  lha  RS5  aadaway  coat  la  SZOtbr B25SM  x 


